DOCflHENT PESllMK 



BO 205 509 



SP 01B 726 



AHTHOP 
TITLE 

INSTITaTTON 

PHB DATE 
NOTF 

RVATLABLP FPOM 



EPPS PPICF 
OFSCPTPTOPS 



TDENTIFIEPS 



Wenr.^ Oe^:^:y J.: ftnfl Others 

spor*-.?: Medicine Meets Synchronised SMimming. 
Rmer.ican Allinnce for Health, Physical Eda::ation, 
Pecreation ^nd Dance (RRHPERD). 
90 

207p. 

RAHPEPD Publications, P.O, Box 970, Lanham, MD 20901 
(Stock Number 2U3-2672U, $6,25) • 

MF01 Plus Pnstaqe, PC Not Available from EDRS, 
Athletic Coaches: Competition: *Exercise Physiology: 
Group Activities: iniuries: Nutrition; *Per forma nee 
Factors: Phvsical Fitness: Stress Variables; Student 
Teacher Relationship: *Swimmina: ^Training Methods: 
vision: *Woraens Athletics 
* Synchronized Swimming 



ABSTRACT 

T^his collection of articles contains infornation 
about synchronized swimming. Topics covered include general 
phvsioloQV and cardiovascular conditioni na, flexibility exarcisesr 
body composition, strenath training, nutrition, coach-athlete 
relationships, coping with competition stress and performance 
*»nxiety, and eye care. Chapters are included on common orthopedic 
problems affectina synchronized swimmers. The psycihological aspects 
of elite women synchronized swimmers are also discussed. A 
comprehensive study of the anatomy of the^houlders and knaes of 
synchronized swimmers is appended. The writings reflect the current 
trend in sports medicine to ao beyond the concept of a teai physician 
who cares for the inlured athlete: rather, the emphasis is on the 
^otal physical and psychological health and well-being of the 
^.thlete. ' f JD^ 
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n Ml 1 r I (' . It Is ih' VI' 1 1> |» I lU', I iH n a r oo |n! r a T I V c iiiu 1. 1 i - 
il I M 1' ( p I I 11 a r y c T f o r t I n r or p o r a I 1 ii ( h 1 11 t^o r y , U n ow- 
liMlf', r and Ilk I 1 1 !i I roiii I hf varhmn iiuullcai rii'lda, 

r <•( !i r p li \' s I (> 1 o j-, \' , pliyjiii^'il *Mlnra( h»n» l» I (nur c h a ii I c m , 
111! ( I' [ t i (Ml ami I li (' 1) r li <i V { o r a 1 a t' I tMi c t> m . T li cMUp li a a i m 
is sliMl liif, to llif lolal pliyMli'.al ami p a y r. ho a cu*. I. a 1 
lit'altli, ilo vc 1 opnuMi t aiul Wf 1 1 - h i« I of ('hi' alhl. I'Lo who 
r r o in a n i' a r 1 y a f» r I o 1 a I c a il u .1 I h o o d p a r (: I c I j) i\ t o a 1. n 
both iMnnpiM I I I v i' aiul r i' cr t.' a t 1 n n a I acL(vIl:(oM. 

S p () r L a m v d i t: In v in a I: e r 1 a 1 a a v a I 1 a h 1 cj L o s y n c h r o n - 
i '/ L» (1 awl in III I II j» h a v i» p r I in a r i 1 y c o ni e from P liy s i c I a n a nd 
jllL^_^_L''^v'^J' ^ 1 c 1 n e and Sw ( mining World on h u c h t: o p 1 c s as 
physical c o n tl 1 1 i o n L n and ear, eye, knee and shoulder 
problems, Very little data and i n f o r m a t i o n a p e c I f 1 c 
to synchronized swimmers has been collected until 
1977. It was at this time that the AAU National 
Synchronized Swimming Committee established a compre- 
hensive and organized training program for coaches 
and athletes at the new United States Olympic Train- 
ing Centers. Much of the collected Information and 
datais made available in this book through the 
cooperative efforts of NAGWS, the AX AW Synchro 
Coaches Academy and the AAU Synchro Sports Medicine 
Commi 1 1 ee . 

You will find contained in this book, information 
on general physiology and cardiovascular condition- 
ing, flexibility exercises, body composition, strength 
training, nutrition, coach-athlete interpersonal 
relationships, coping with competition stress and 
performance anxiety, eye care and other topics of 
interest to coaches and ath], etes. Many of the arti- 
cles are useful for those wo rking with younger ath- 
letes as well as international level, competitors. 
Some of the more technical articles may be difficult 
to understand, depending on the reader's background 
and interest. Nonetheless, the decision was made to 
include them as reference material. For example, 
specific shoulder and knee anatomy may be of interest 
only after injury occurs, whereas the chapter on 
general injury care may have wider interests and 
application. The same may be said for the chapter 
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I , r V I'.MJ I h I 1 itr. I 1 'i t 'i In I '» " ' |i.t I I I 1' ti I a I 

I It I r 11' M I . 
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r tuii|i»Mnl I uiii ill :i)MM(M iiumI Ic 1 in' . Til*' most f.hirlu)'. 

OUilMMliMlS I I Uilr CH I- |) rtlh 1 <!Hi:i ('!»•«< I'll yii I »' I rtU rllnl 

S^UU I iMll.'il I 1 IM' , :iW I llltlMM WuiM Ml VnUI U I I ( . h V • i I ' ' I ' I » » ) 

,i j ,» I ()|' I f a 1 ajipt't'lM til !iiMM I -Hid Ij I tuiu- r ha it I <' m . 

ThtMM' is ahuiMlaiit I a I i) r m a I i o ii iH» ( h*- h I iuium' h a u 1 cs ol 

ji vuc Im(MI 1 /.tMl aw I iiin; I u}'. IIvmhimi availahU" la llw 
r (1 1 I ow I wy, I f i- i' II I fn»u iM' f : 

Joni'M , I', h . h i Hill ii.aii .1 . I'hc C o uip n u i« ii I a ol' 
Synch rou I o tl Sw i iiiiii ? a , N I : 1' r^ti I I c o Hall. 

J ones , K.I'. ,h i ndniwm l . f-l'^iiiUV'Al^lA.L/.V'^ Xll.^"- 
Ann Arho r : Un i vo r s I r. / u i" M 1 r \\ i . 

[.undhn 1 m , J . ^ KUKK. i ( , M . -I . jjLL!l^.V^I^A*LtiA\". 

iiziiLiil-^ J:^iLtiii^i-l^ • ^^'^^'^ ^^"^'^ ^ ^ * ^' ^> ^' ' 

Saut:n Ana, CA 92 705 . (Ross lican has an on- 
going series of figure skill anaiy.sis, coach- 
ing tip s a n d ) u d g L n g aspects . ) 

My thanks go to C. Harmon lirown, MD . FACSM 
( Cha I r of women ' s t rack and t' ic Id dcvc lopment and 
former oiympic coach) who serves as the medical 
advisor for AAU Synchro, Kathy Kretschmer (San 
Francisco Merlonnette Assistant Cocach, former 
world champion and representative' to the Athletes 
Advisory Council of the US Olympic Committee) and 
Dale Waddell (former coach of the Hayward Area 
Recreation District Flying Fins) who Aead the manu- 
scripts for both content and readability. Topper 
Hagerman, PhD (head of the exercise physiology lab 
at the US Olympic Training Center Squaw Valley), 
provided, the design and means for much of the physi- 
cal data collection, as did the Work Physiology Lab 
at Ohio State University. Without all of their 
dedicated efforts and helpful feedback, this publi- 
cation would be less valuable. Special thanks and 
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Sport a tuiMli(Hi\t* (a nnic. It iit oro tliar. an .it'tMi ot 
Inlrroal tor ph y a 1 <.'. I a n a who on Joy working', with ath- 
1 1» L i» a . I I 0. n I I a t; m 1 1\ o i it t v t v a 1 1\ a n d m o f v 1 c c a o 1 
p o o j) \ V f r c) It) a wide v i\ r I (.» t y of a p t* c i a 1 F 1 1' I il jt L u - 
eluding p h y a L c a 1 (* d u c a t I o n , c x e r c I m o p h y I o I o y, y , 
biomechanics, k 1 n e s I o L o y , physical therapy, ath- 
letic training, Hport psychology, sport sociology 
and sport history. It is comprised of four parti- 
cular areas: the medical and paramedical super- 
vision of the recreational and competitive athlete; 
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b t w u n a o r o b i c a n d a n aerobic forms ti f ex e r c: i s e a n d 
cxplaLnod how muscles convert the foods that we eat 
into energy!, showing t !ua t carbohydrates and fats 
are the sources of this energy wh e n p r o c e s s e d t h r o u gh 
several complex chains of chemical reactions. Train- 
ing s c h e d u 1 e s' can thus be' established based on a more 
precise knowledge of an individual's maximum capac- 
ities and the - time necessary to recovery from parti7 
cular exercise loads. We Jynow that the use of drugs 
and vitamins are not the means toward successful 
sports performance so that we can refute the claims 
of the hucksters who tell us that they arc. 

The psychology of practice and competition has 
been extensively explored and described in a v o 1 u - 
m 1 n o u s literature. National teams n o W' have team 
psychologists who work with groups and individuals 
to help them understand their motivations, toward 
sport and to overcome the problems and frustrations 
whicli may prevent them from reaching their goals. , 
Kxperience has shown that it is equally important 
for the psychologists to work with the coaches as 
w e 1 1 a s t hi e a t li 1 e t e s . 

Some of the most remarkable contributions of 
sports science have been in understanding the prob- 
lems posed to the athletes by tlieir environment. 
We know how the human body reacts to high ambient 
air temperature and humidity, to extreme cold and 
high wind velocity, to low barometric pressure at 
altitude and to increased pressure in underwater 
activities and we know the counter measures that 
can be taken and liow to treat tlie injuries and ill- 
ness that occur when these measures are not taken 
or prove to be ineffective.' 

Because injuries are inevitable concomitants 
of sports, physicians have been 'provided with an 
enormous volume of externally caused traumas and in- 
ternally generated overuse injuries to manage by 
surgical and non- surgical means. As the result of 
this experience techniquesj of treatment have been 
developed which now return the majority of injured 
athletes to their sports, ordinarily without resid- 
ual disability. The demands of sport which require 
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that function bt* restored to normal, .or as close to 
tb.at as possible, have forced the development of 
procedures which are now applied regularly to non- 
athletesaswell. 



Synchronized swimming as a recreation a I acti- 
vity has been applied only minimally so farto the 
uses / o f ha ndicapped persons, as a means of develop- 
ing Individual physical' fitness, and to the purpose 
of rehabilitating the convalescent ill and injured 
through a pleasant, expressive, r hy t hm i ca 1 ex e r c i s e 
program. This still awaits a mure general knowledge 
of the sport, and a, greater ava liability of tixne in 
ex lasting pools, experienced instructors and funds 
for\programs. Future growth in theses areas will 
emphasize the important interaction between this 
sport and the entire field of sports medicine. 



WORK (EXERCISE) PHYS lOLOGY : 
USEFUL CONCEPTS EOR PHYS I. CAE FITNESS 



Donald i' . K i r k e n d a 1 1 , PhD 



When the sync l^ron i zed swimmer - takes her place 
at the start of a competition, her training ideally 
has prepared her for all aspects of that competition 
She must have achieved a level of skill in her tech- 
niques and a level of physical fitness necessary to 
carry out her routine. Upper and lower body stren- 
gth, sufficient conditioning, significant body flex- 
ibility and physical power are but a few of the 
components of fitness that the synchronized swimmer 
must contend with in her training. When comparing 
performances, the athlete who usually succeeds is 
the one who can sustain performance at a higher and 
more intense physical work level and, if performing 
at a submaximal level, can perforin more efficiently. 



All coaches are concerned with the condition- . 
ing of athletes under their charge, for without 
physical fitness, performance rapidly declines. It 
is helpful to both coaches and most athletes to have 
an understanding of work (exercise) physiology and 
how it applies to physical conditioning and perform- 
ance. Work physiology is that special area of 
human physiology that examines the effect of physical 
stress (exercise; athletic performance) on physio- 
logical function. In this section you will be in- 
troduced ' to the major concepts involved, and subse- 
quent authors will provide some useful information 
and programs specific ^to the training of synchron- 
ized s wimme r s . 

We can classify any exercise on a basis of the 
interplay of 3 factors; resistance (amount of .force 
the body must produce to overcome resistance), 
speed/power (the rate at which a movement is per- , 
formed; power = work per unit of time), and duration 
(length of time the activity is to be performed.) 
(Figure 1) It is advisable to orient yourself with 
the graph realizing that exercises located near the 
origin (intersection of the 3 axes) are the least 
strenuous and those farther out on any axis repre- 
sent more strenuous activities, with the boundaries 
depicting maximal exercise. In the course of this 
and other sections, you may find it useful and 
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necessary L o refer to this figure. 



SPEED/POWER 




DURATION 



RESISTANCE 



Figure 1 - IN'I'KKIM.AY OF S IM- K i) , liFSISTANCF AND DURATION 
1 = Distance running, 2 = Weight lifting 



In order to perform physical work, it is necess- 
ary to provide the cells with a fuel. Nutritional 
aspects of performance will be dealt with more comp- 
rehensively, in the section on nutrition'^; however, 
as we ingest nutrients they ar'e digested and absorbed 
by the stomach and intestines and affect physiology. 



*Ed. note: see Porcello, pp. 66-88 



Three foodstuffs ciro considered in exercise; 
fats, carbohydrates, and proteins. Fats are broken 
down to their component fatty acids and glycerol, 
reabsorbed in the intestine, first to the lymphatic 
system then to the blood stream and then adipose 
(fatty) tissue. Fats are stored until needed to fuel 
the muscles for exercise. Carbohydrates are broken 
down to simple sugars and reabsorbed, reassembled 
in the liver and muscles as glycogen after intes- 
tinal absorption and vascular transport. Proteins 
are reduced to their component amino acids, absorbed 
and transported to the cells to be used as building 
blocks of muscle and bone or as components of en- 
zymes, hormones and buffers. . Proteins generally add 
little as a fuel for exercise. 

We perform work in one of 2 ways; aerobic, in 
the presence of oxygen, or anaerobic, without oxygen. 
The intensity and duration of the exercise dictate 
the system which supplies the major amount of energy. 
(Figure 2). In aerobic exercise, glycogen and fats 




TIME 



Figure 2 - PERCENT CONTRIBUTION OP THE RESPECTIVE 
METABOLIC PATHWAYS 
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supply the fuel and in the process are broken down to 
CO and H^O. The metabolism of these fuels produces 
a high energy compound (ATP) which contains energy 
stored within the chemical bonds of the molecule. 
When ATP is split, energy is liberated and work can 
be performed. In the process, CO and HO are the 
subsequent end products. In anaerobic exercise a 
similar, if less efficient, process occurs except 
that the end product is an acid; lactic acid to be 
specific. Obviously, aerobic metabolism yields 
more easily eliminated waste products. And, con- 
sidering the supply of fats in the body, can supply 
energy for extended periods of time. Anaerobic met- 
abolism, on the other hand, has specific limits on 
how long it can keep supplying energy (less than 1 
minute of sustained, maximal, totally anaerobic 
work in the absolute, theoretical state); however, 
it can supply energy very rapidly. Both systems 
operate in conjunction with each other and are never 
completely independent of the other. 

So far we've seen the ingestion of nutrients, 
their storage as fuels and their being metabolized 
for work with or without oxygen. But how does the 
oxygen get to the cells to be used in metabolism? 
Oxygen is picked up from the lungs and attaches co 
a molecule in the red blood cell ,. hemoglobin , for 
the transport to the cells which are in need. The 
blood then passes to the left side of the heart 
and pumped to the body through arteries. They branch 
ever smaller until capillaries are observed. Capill- 
aries, the smallest of vessels, are where the ex- 
change of gases, nutrients, and waste products take 
place. Oxygen is passed to the tissues and CO^ is 
picked up and transported through larger and larger 
vessels and eventually reaches the right side of 
the heart where it is pumped to the lungs to be 
excreted. This proceds must. v>ccur because the body 
has, for all intents and purposes, no real ability, 
to store oxygen, and CO2 buildup could cause chemi- 
cal changes that are not compatible with performance. 

COMPONENTS OF FITNESS 

Ii. considering the concept of "physical, fl .less," 
it must be clear that no one component best represents 
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the concept. The demands of the sport define the 
emphasis on the components necessary for success- 
ful performance. A marathon runner obviously needs 
a high degree of aerobic endurance when compared to 
a 100 meter sprinter while the reverse is true oi: 
a speed /power component. In considering fitness, 
we see a number of components of which the coach 
needs to be aware when designing a training program. 
Emphasis of the following elements will vary with 
respect to each sport. Reference is also made to 
the classification figure when visualizing some of 
the components. 

Aerobic Capacity : This more than any other* vari- 
able has been utilized as an excellent (best?) 
measure of fitness, more specifically, endurance. 
Two factors are contained within; i.e., the ability 
of the central cardiovascular system to transport 
oxygen to the working muscles and the ability of 
the working muscles to use the oxygen delivered. 
When the body is at rest, it is :In what is referred 
to as a steady state; i.e., the energy demands of 
the body are being met by the oxygen supply. If 
work is to be^ done, with CO^ and H^O as the desired 
waste products, a .fe w, higher steady state is nec- 
essary. As more c .ygien is needed to supply the 
worklngcells, it is necessary to breathe more often 
and more deeply. Also, the heart rate increases 
to move the oxygen rich arterial blood to the mus- 
cles faster. The body does not jump to this new, 
higher, working steady state; there is a period 
where anaerobic means supply the energy and this 
means some buildup of lactic acid. This lactate 
buildup is not usually decreased until the end of 
the exercise or during much less intense periods of 
exercise. To rid the body of lactate, oxygen is con- 
sumed and lactate proceeds through aerobic metabolism 
to CO^ atid H^O- Thus, the reason behind extended 
heavy breathing following exercise, to partially rid 
the body of lactate accumulated when adjusting to 
changes in work intensity during the exercise. • 
Activities which train the* aerobic system are those 
of low speed and resistance and high duration; e.g., 
running, swimming, bicycling, rowing, cross-country, 
skiing. Most people in the field advise that about 
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20-3 0 mlnuCcs of continuous exorcise 3 day/week is 
the minimum needed to place an adequate training 
stimulus on the aerobic system. Field tests of 
aerobic power are available. Uwo of the better 
tests include the 12 minute run (total distance 
covered in 12 minutes) and 1.5 mile run for time 
(average values for women are about 1.25 miles and 
15:00" respectively). The more aerobically fit ath- 
lete will run far r her in 12 minuts^-f. or faster for 
the 1.5 mile run. At present, a similar swimming 
task has not been validated. Ho'v^over, rollowing 
the 1:4 conversion (energy to 1/4 inile swimming = 
1 mile running) "might give p.. as> yet un validated, 
statement about aerobic s w I n ^iri n capacity. 

Anaerobic Capacity : T h i s a s p ? c I e is Im ; 1 s the ability 
to perform explosive a t i v i t i i;. ol: short duration. 
While it is the least u n cl e r 3 I o o <\ of t ti e components, 
a couple of things a r. c^: k n ^ 'v;' n . There are 2 factors 
here also, a power component for maximal, intense 
short term activities (less than 10 sec, the ATt'- 
PC system) and another for slightly longer (less 
than 1 minute) intense activites. Research indi- 
cates that the former factor, needed for activities 
like weight lifting coiri petitions, is trainable, i.e., 
we can increase the body^s ability to turn over ATP 
for such requirements while it appears that the latter 
factor is not. This means that neither trainiijg pro- 
gram used in research has been intense enough to 
cause a change or the methods for quantifying changes 
are not discrete enougli. Until we get more conclu- 
sive infor.mation. It appears that the body already 
contains sufficient capacity to perform explosive 
efforts lasting under 1 minute. Consult Figure 2 
again. Remember that the energy systems are very 
closely integrated and that these time spans men- 
tioned are determined in theoretical situations 
where only that one system is functioning. Therefore, 
it should be fairly clear that because we cannot 
separate th-ese facrors, :^t is very difficult to 
study. While this is true, it appears that resistive 
exercises (strength training) interval training 
and/or circuit training seem to have positive effects 
on performance tests that supposedly measure anaero- 
bic power. 



10 



S t r en g t h : S t r n g t h is normally defined as the ability 
of the muscle to provide a maximal force witli a single 
contraction. Strength increases can be trained by 
isometric ("same length") , isotonic ("same tension") 
or isokinetic ("same velocity") methods. All methods 
will increase strength, the basis of which appears 
to be a change in the size, not in the number of 
muscle fibers. 



Development of strength over the range of motion 
of a limb is quite important. This means that 
strength should be developed at each angle of motion 
that the limb moves through. As a result, isometrics 
only strengthen the muscle at the angle. at which it 
was trained. More traditional, isotonic, methods are 
better. Free weights, or machines (e.g.. Universal 
or Nautilus) are isotonic means Proper execution 
of the movement will ensure that flexibility is not 
sacrified. Isokinetics (e.g., Cyb ex , Minigym) allow 
maximum force to be generated at all ranges of motion 
at controlled velocities. One added benefit of iso- 
kinetics is the- reduced amount of soreness usually 
associated with strength training. While free weights 
appear to be the best method of increasing strength, 
for athletes new to lifting, the machines are pro- 
bably the easiest and safest devices for strength 
training. Women should not shy away from training 
with weights because they are afraid of "bulking 
up." In order to add a great deal of muscle weight, 
the hormone testosterone is needed. As women produce 
little of this hormone, there are usually only slight 
increases in muscle mass. Yet, they will still in- 
crease strength. While men will sh,ow greater abso- 
lute gains in strength, if the same results iare com- 
pared on the basis of non-fat weight (weight of the 
body minus the weight of fat) the women actually 
show greater gains. This may be partially due to the 
fact that women had little experience with strength 
training programs and, therefore, have more roomfor 
imp rove me nt. Details about weight prog rams can be 
found in sections on weight training* and circuit 
training.** 

*Ed. not^: see Ruggieri, pp. 113-124 

**Ed. note: see Ruggieri & Raipa, pp. 107-112 
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Power : The power (the amount of work that can be 
done In a specific time span, i.e., force x 'distance 
-r time) component is one which has considerable 
interplay with the central nervous\ system and hered- 
ity. Production of power depends on the reception of 
the stimulus (e.g. hearing the starting gun), pro- 
duction of power (recruitment of the particular 
muscle fibers specific to high power output) and the 
amount of high power fibers that a person was born 
with. Power is quite specific to the sport, that is, 
power for the shot put does not necessarily transfer 
to the power needed for, say, soccer goalkeeping. 

Flexibilit.y ; The range of mevement through which a 
joint moves is referred to as flexibility. This 
component is particularly imp or t an t in synchronized 
s wimme rs. With little flexibility of the legs and 
hips, the proper execution of split positions can be 
quite difficult. It should be emphasized that flexi- 
bility appears to be specific to the Joint and is not 
a general whole body trait. Detailed information 
about flexibility can be found in Burke's article 
on warm-up and flexibility.* 

Basis of 'Fatigue 

A major limitor of performance is not one easily 
defined or measured, but here are a number of vari- 
ables which contribute to fatigue, which is most 
evidenced by a loss of motor skill; i.e., an in- 
ability to correctly execute a skill. 

Lactic acid has been looked into extensively as 
acause of fatigue. One of the problems with lactate 
is that it causes a change in the normal chemical 
balance (pH) of the system, and this change (decline) 
in the pH can hinder the ability of the cell to pro- 
perly produce energy. It is possible that this 
culprit may be one of the major limitors of perform- 
ance in synchronized swimmers. Psychological fatigue 
is a factor, but is not considered in this section. 

In longer duration activities, like themarathon, 

*Ed. note: see Burke, pp. 16-28 
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losses of muscle glycogen, body water (dehydration), 
increased body temperature and mineral losses* all 
contribute to the physiological aspect of fatigue. 
Due to the time element of the synchronized swimming 
routine and the nature of the sport (i.e., a water 
sport, therefore little chance of overheating because 
the water is helping to keep the swimmer cool), 
these sources probably contribute little to the feel- 
ing of fatigue perceived by the athlete. 

The Specificity of Training Concept 

It should be evident that a specific exercise 
causes specific changes in the cells and the body. 
•Endurance exercise (low power and resistance and 
high duration, 1 in Figure 1) causes increases in the 
aerobic component while high strength exercise (high 
resistance, low power and duration, 2 in Figure 1) 
train for increases in factors associated with an- 
aerobic fitness. No one method of training will 
increase the body's capability to perform at all the 
extremes in Figure 1. The muscles respond to specific 
types of overload. For example, running on level 
ground places different demands on the body than not 
only bicycling, but also uphill running as well. As 
a result, a training program needs to encompass the 
components as they areused within the sport. If a 
sport is by nature endurance oriented, then power 
and resistance are usually sacrificed, meaning that 
one rarely sees a distance runner lifting heavy weights 
nor do you often see a 100 meter sprinter putting in 
extended miles in preparation for his event. They 
train specifically for their event. This should not 
be construed as "playing your way into shape." 
Strength and flexibility training, for example, may 
be necessary as supplemental training methods for 
optimal performance. If the coach examines the 
performance critically, the need for stressing the 
required components becomes obvious. The adequate 
performance of many of the skill? depends on out- 
standing flexibility. Some of the dynamic, explo- 
sive movements demand that a certain amount of power 
specific training be incorporated into the t raining 
regime while the aerobic fitness of the performer is 

*Ed. note: see Porcello, pp. 66-88 
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WARM-UP AND FLEXIBrLITY AS PART OF 
TRAUaNG AMD PF.RFORMANCK PREPARATION 
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WARM- UP 
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speed and force of muscle contraction, ventilation 
and oxygen transportation is increased, and so is 
blood circulation. With these, "second wind" is more 
easily achieved and the strain on muscles, tendons, 
and ligaments is decreased. 

Astrand (1978) states warm-up would give the 
benefit of higher muscle temperatures during swimm- 
ing and that the chemical processes used to produce 
energy will be increased. For every degree rise in 
body temperature metabolism within the muscle cell 
will rise approximately 13%. At the higher temper- 
ature, the exchange of oxygen from the blood (hemo- 
globin) to the muscle would be increased. Nerve 
transmit ion travels faster at higher temperatures 
and improves both the contractile force and contrac- 
tile speed in the muscle. All of these as well as 
other factors have been shown to be affected by 
warm-up . 

There are two types of warming-up: active and 
/passive. The first type is most commonly used and can 
be subdivided into two subtypes: related and un- 
related. ReXated refers to performing the specific 
skills of synchronized swimming such as figures, 
movement progressions, the routine itself, or free 
swimming. Unrelated warming-up usually consists 
of exercising the large muscles of the body in ways 
not related to synchronized swimming, such as cal- 
isthenics or flexibility exercises. Related warm-up 
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has the effect of raising body temperature and effect 
ing the nervous system while unrelated works on 
primarily raising the body temperature. Passive 
heating by hot baths, hot showers, Turkish ba ths , 
diathermy, and massage have been found to have some 
effect on increasing performance. When possible 
(if a pool is avaidable) active warm-up should be 
used, however, unrelated and passive warm-up will 
be of some use if no pool time is available before 
c omp e ti t ion . 

Warm-up should be intense enough to increase 
body temperature, but not so intense that it will 
cause fatigue. Obviously, the intensity and duration 
of warm-up must be adjusted to the individual swimmer 
Better performance results when a 15-30 minute rather 
than a 5 minute warm-up is used. 

There is also a psychological effect inherent 
in warm-up, since it helps the athlete to achieve 
a state of mental readiness. Warming-up through 
related exercises appears to improve coordination 
by developing the swimmer's kinesthetic awareness 
and will establish a neuromuscular pattern of per- 
formance. The warm-up should begin to taper off 10 
to 15 minutes prior to competition and end 5 to' 10 
minutes before performance if. possible. This will 
allow recovery from any slight fatigue without losing 
the effects of the warm-up. While active warm-up 
may be impracticable before final competition (be- 
cause of bathing suit and make-up corisiderations ) 
unrelated and passive warm-up should be used. 

One of the real values of warm-up is in its 
use as a preventative measure. It has been shown 
by Start and Hines (1963) that adequate warm-up 
prevents strains, muscle tears, and musCjle soreness 
that would probably occur if the swimmer\^went into 
full performance without it. Morelrbuse a n-d-~_M i 1 1 e r 
(1971) state that those muscles most, often injured 
are the muscles which oppose the strong con.tracting 
muscles. Wh'en not prepared these opposing. muscles 
relax slowly, thus restricting f r e e movemen t . Thus 
it seems that muscle injury is indeed a real possi- 
bility when vigorous exercise is not preceeded by 
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proper warm-up. 



In summary, the best available evidence justi- 
fies the following principles for warming up: 



1. Warm-up should be hard enough to increase 
body' • temperature, but not so difficult as 
to cause fatigue. 

2. Warm-up increases the speed and force of 
muscle contraction. 

3. Warm-up is important for the prevention 
of muscle soreness and injury. 

4. Warm-up brings on second wind more readily. 

5. Whenever possible, a related warm-up is 
preferable so that a practice effect may 
be achieved at the same time. 

6. If active, related warm-up is impossible, 
passive or unrelated warm-up can be used. 



MUSCLE SORENESS 



At one time or another, every synchronized 
swimmer experiences muscle soreness that can be 
attributed to such things as starting a weight train 
ing program, a sudden increase in aerobic swimming 
yardage or effort, or the addition of difficult 
figures. The pain usually sets inbetween eight 
and twenty-four hours aftfer exercise and is normally 
gone iti -,a few days. 

One commonly held theory attributes the speci- 
fic soreness to tissue damage, such as microscopic 
tearing of the muscle or connective tissue. This 
hypothesis was developed by Hough in 1902, but was 
neither proven by him nor anyone else since then. 

Some authorities attribute muscle soreness to 
incomplete removal of muscle metabolites. Either 
the production is so great or blood flow is so 
reduced (or a combination of both) that there is 
an accumulation of substances that are toxic to the 
muscles and nerveendings. Such excessive fluid 
accumulation might account for swelling of the mus- 
cle, making nerve endings more sensitive. This form 
of muscle stiffness is the type which usually occurs 

' '18 



r 



after Hevcral clays of hard practice. As a rosulf 
the muscle becomes swollen, shorter and thicker. 
A good warm-up or massage can help reduce this sore- 
ness. ^ 

Work by DeVries (1974) has led to the "muscle 
spasm theory" of delayed muscle soreness. The 
sequence of events may go as follows: 1. the syn- 
chronized swimmer works out hard; 2. there is temp- 
orary lack of blood flow to the muscles; 3. this 
ischemia (lack of blood flow) causes pain in the 
nerve endings, probably activated by the release of 
a "P substance" across the muscle membrane into 
the tissue fluid; 4 the pain initiates a reflex 
toxic muscle contraction (spasm); 5. the spasm 
prolongs ischemia and the circle is complete. 

Much of DeVries research leads to the use of 
static stretching to reduce soreness. Electromyo- 
graphic equipment (which' records electrical activity , 
of the muscles), showed less activity in muscles after 
the use of static stretching. Symptomatic relief 
seems to parallel lower electromyographic values. 

'Recently work by Abraham (1977) has given 
support to the concept that exercise induced sore- 
ness may be related to the disruption of connective 
tissue in the muscle and/or to their attachments. 
Tremendous stress is placed upon the synchronized 
swimmer's muscles and tendons performing eccentric 
contractions during a- routine or while lowering a 
heavy weight. In contrast, during concentric 
( is o t oni c , i s oken i t i c ) contractions, only the con- 
nective tissues as s\^o elated with the tendons are 
stretched. The tension developed during eccentric 
contractions is, after all, greater than that possi- 
ble during other types of contractions, and this has 
a greater effect on the swimmers connective tissue 
causing muscle soreness. 

What does DeVries and Abraham's research mean 
to synchronized swimmers? By following a sound pro- 
gram of warm-up and stretching, the swimmers may have 
a certain degree of control over muscle soreness. 
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To traLn the swimmer properly and avoid undue 
soreness , the coach must stress the athlete's body 
to the correct de'gree and then allow it to recover. 
A proj^resslve program calls for the continual ad- 
justment of the difficulty and intensity of tiie 
workouts. When the swimmer is in top shape, adding 
something new such as weight work, hard intervals, 
or difficult figures should be done gradually. 

FLEXIBILITY 

Klafs and Arnhcim (1977) consider flexibility, 
or the ability to move freely in various directions, 
one of the most important objectives in conditioning 
their athletes. Good flexibility will increase the 
synchronized swimmers ability to avoid injury. 
Since it permits a greater range of movement within 
the joint, ligaments, and muscles these tissues are 
not so easily strained or torn. It'also permits her 
a greater range of movement in all directions. There 
definitely appears to be a relationship between 
injury and joint flexibility. The " t igh t " sy nchr on- 
ized swimmer performs „under a considerable handicap 
in terms of movement, besides being much more injury 
prone. Stretching also provides an excellent form of 
active unrelated warm-up. 

The range of motion, measured in degrees, around 
a joint or group of joints is referred to as flexi- 
bility. For example, the flexibility of the elbow 
joint is the range of movement from full extension 
to complete flexion. A synchronized swimmer's abil- 
ity to perform a swordalina rotation is dependent 
upon the flexibility around several joints including 
the knees, hips, and spinal column. 

Three factors limit flexibility. The first, 
the bony structures of the joint, cannot be affected 
by stretching exercises. In some joints the body 
structures are the predominant limiting factor. The 
elbow and knee joints are examples . Second, the 
amount of bulk surrounding the joint. An example 
is the restriction of elbow flexion by the mass of 
the biceps muscle. At most joints, however, the third 
factor predominates. This factor is the degreie of 
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ex t. tMi M I h I I I L y of HofL Ll. shuo a r omul the joint. Thuse 
sofL LlsHiu's IncLiulo the llKiinients, tendons, and 
muHcleH* Stretching of the soft tissues through 
f 1 e X 1 1 ) i 1 I t y e X e r c I .s 1} gradually Increases the distance 
they can he lengthened, thereby improving the range 
of motion. The shoulders and hips are excellent 
examples of Joints where flexibility is only slightly 
limited by the bony structures and can be greatly 
increased through stretching exercises. Interestingly 
enougli^, a high degree of flexibility in one joint 
does not necessarily indicate a similar level in 
another Joint. The "flexible" athlete must work 
onalljointsofthebody. 

Some Interesting aspects of flexibility are 
that it can be systematically improved; it is not 
a difficult component of fitness to modify. Con- 
sidering these facts for such reasons as enhanced 
skill execution, possible injury^ prevention - it 
would appear that fifteen to thirty minutes of 
stretching would be a valuable addition to a train- 
ing prog ram . . ' 

Two forms of exercise have been used to stretch 
muscles and connective tissues, ballistic and static 
stretching. The first method of ballistic stretch- 
ing puts the body part into motion and carries it 
through the range of motion until the muscles are 
stretched to their limits. Unfortunately, actions 
of this kind elicit a reflex in the opposing muscles 
(antagonist muscles) which limit the range of motion. 
Static stretching involves placing the muscles at 
their greatest possible length and holding that 
position for a period of time. Reaching down to 
touch the toes with the knees straight and then 
maintaining that position for approximately 30 
seconds is a static flexibility exercise. 

Both methods are effective in developing flexi-' 
bility, but there are a- greater number of advantages 
associated with the static method. There is less 
likelihood of overstretching and injuring a muscle. 
Static stretching seems to relieve muscle soreness, 
while the ball^istic method may cause soreness. 
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Ihilha yn^.a Im a I mo onc.o\\v.\\l nutans (it* approach- 

ing', Mint I c !i I: rt' ic.li I U}' . Tlu» Hat. ha y^Ka appioach Is 
s I ow , smoDth , antl coord laatud ; lUovtMiientM T low to 
rhythmically cionLrolioa hrcathli\f». Althoiu»l\ some 
of- tlui posit: louH in yo^',a appear jiaMiilve or relaxed, 
they are actually positive and dynamic. Slowly 
stretching muHclcB to full length and then l\olding 
tl\em In abHolute stillnoss causes blood to circu- 
late evenly throughout the body . This a 1 lows the 
range of motion to be increased in all muscles, lig- 
aments , tendons , and joints. Special emphasis is 
placed on increasing or renewing spinal flexibility 
by stretching. Each pose is a means to feel inwardly 
and discover your own areas of strength, flexibility, 
and energy. If you are. already stretching regularly, 
yoga can enhance the effects by giving you a focus. 

Before portraying some static and yoga stretch- 
ing exercises, let's review some of the basic princi- 
ples: 

1. Flexibility can be limited by bone structure 
or by soft tissues. When it is limited by 
the soft tissues, great improvements can be 
brought about by the proper stretching 

me t hods . 

2. Stretching by jerking or bouncing methods 
invokes the stretch reflex, which actually 
opposes the desired stretching. 

3. Static and yoga stretching is safer than 
ballistic methods because it does not impose 
sudden strains upon the tissue involved. 

4. Stretching provides an excellent form of 
active unrelated warm--up. 

5. The basic guidelines are as follows: 
"^A. Teach the athlete to stretch within 

their limits, w.ithout straining. When 
they begin the stretch, the first 20 
to 30 seconds are spent in an easy 
stretch, they should be relaxed. Next, 
have them go a littlef further so the 
stretch becomes more Intense but it 
should not cause actual pain^ Straining 
will keep them from relaxing, both 
mentally and physically. 
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[\ . I) I) ni) t. let t litiin lu) I. cl t ho I r I) r u a t h wli 1 1. e 
;j L r o L c li I n g . T h I i\ w 1 1. 1. o n 1 y c a u m u l c n 
M Ion ri tl tl o t r a c t from the r c 1 a x e d h t a t o 

C. SLrutchlng Is aoL a con tun t, the ath- 
1. etos HhoLiltl not coinptiro themselves. 

I). Variety Is the key, so why not create 
three or four different programs. 

• Below are a scries of stretching exercises whic 
can be used in a routine. The books listed in tlie 
references by Anderson and Luby also contain many 
more to expand your program. 




(1) UPIMCK CHKST - Pectoralls 
m a i o r and minor 




(5) 

TOE POINTER - t*or 
front of feet, ankles 
and thighs 



(6) 

SHOlIhDI'R & UPPER BACK - 
excellent for upper back 
and shoulders 




(8) DONUT STRETCH - hip and 
front of thigh 




(9) GROIN STRETCH - lower 
back and groin muscles 




(10) TAIL LEG STRETCH - excellent 
for quadriceps 



(li) TUWia. STUKTCH - pull Lowol. up 
a n (1 o V a r h h (Ui I. d e r m , o x c o I I o n t 
for s hou I (1 L' r s 




SLIDE - slide arms back slowly, good for shoulders, 
upper chest and back 
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S [TTLNC; HURDLES 
back 



(2 1) (2 2) (2 3) 

hamstrings, quadriceps and 



tCXLCRCISKS NUMBER - 

A, 7, 8, 10, 12, 15, 17, 20, 21, 22, and 23 
should be repeated with both sides of the 
body . 
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a ] i> I ll I >> I I h i- t }. .1 I t . 
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(ION I'll :; I on A ll I 11 1 M . 

CU YO III \: UA I' V I I • n I I. V i» ..I . u I .1 , 

h I S l.(M' A T I UN l.ii :^ .11 i lui ; .1 il I r. .1 1 1 .1 m >. «' m*' u I o\ ili<' h.miu. 

I t* t I « I It u I lite 1 1 II It i- * I - tl I >' I I It Into (lit' IK I I lit ,1 I 

I k > I Mt .1 ( (nil n I i\ ] t ) I It I . 
I'. I) I'i M A A It ll n Mil .1 I M r I' tl III tt I .t I lull III t I It t ll - i 111 I i 1 ri 1 1 «' i 

or I' .1 V I I 1 rii . 
I'lT I Ol.OC Y rite (■ .1 iiti t' I .til I tl ) tl I V . 

I'U ACTIIKK A ImdKcm Immu- ; .nt I n I »- 1 i 11 |i I I n it In llw 

(M> ll ( 1 IMI i t V I > I .1 h k» U (' . 

- I t I M ■■• A u 1 ll I 1 aiiuni'i I 01 V »1 I :m' ;i u' 1 ( •» ti I I 1 x ) . 
I. I C AM K N T - A haiul ol I ll»tinir, i (m mim' »■ dtm*- (> i I n I wo 
or III 0 r f I) (Mw M . 

MICNI.'KMi:; C r I ,'1 ll i» H K (' inUtllu^t iU\ ui lirlwi-cu lMM\rM 

a t { \ i> I i\ t M ( (• .1 r t I I i\y\r ) . 
PAI.PAT I ON - llHaiii I iial I imi h v t oiicli . 

S 10* AU A T I ON (A -C m (> p a r a t I o n ) ■ A tear o \ I In* a<'roMilo- 

I* I a V I t' u 1 a f M aiiHMi t vv/h I t- h li n 1 <l m ( lir <• I a v I i- I r 

t o t ll t' M 0 ap u l a . 
SPUAIN - A Mtr(Mc'hMM» or* (faring', ol I ( a iimmi t s auil 

c o n II i' c I 1 V I' t 1 s :i lu' , 
S T K A I N - A JJ t r e t c h L n^; or tearing', o 1 a miuscIc, tiMiilon 

or mix s c I o f <'i s c: L a . 
SUBLUXATION ~ Incompl e t e or part i a I d I s I ocaL I on . 
SYNOVIAL KMill) - A clear fluid the function of 

which Is to serve as a 1 u I) r I c: a n t In ix joint , 

tendon or b 11 r s a . 
TENDON - A band of dense, tough tissue forming the 

termination of a muscle and attaching the 

muscle to a b o n e « 
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I N IDKY 1 NSI'KCT 1 ON 

To p!c>[)i'rly f v .M u a t, f an Injury .» ^)roc'^.•^^^^ s lion III 
h c u ^; (.1 t u V a I u a t. f 1 \\v t* x 1 n I o f a n Injury* W t' 
shouia hv able tv rovoal t lu* s I t i* ol Mu' iujury and 
estimate Its severity. Deleft Ion of the Injury can 
be done In a number of ways. Injury evaluation can 
be simplified If the coacl\ understands tl\e mechanism 
or s e q u e n c,e o f , t h e Injury. I! v a I u a t l o n is con t I n u e d 
by method lea ify Inspecting; tlie Injury. 

In j ury eva l,uat Ion can be s Imp I I f led if we f o 1 low 
an orderly sequence. l' h I s evaluation t e c h n I q u e 
should be used for every Injury, no matter how severe. 
The following three steps should be followed: 

History : Take a good history pertaining to the Injury 
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sequence. Ask the individual such questions as: 
How did it happen? 
When did it happen? 

Have you injured this area before? If so, 
whathappenedthen? 
• VTh at kind of pain do you feel? 

Was it evaluated by a physician? j 
Did you hear any noise when it happened? 

After you have collected data about the injury, 
then ask the athlete to point to the area that "hur,ts 
the worst." If they are specific in their reaction, 
it will make the evaluation somewhat less complicated 

Inspection ; Visual examination will give the evalu- 
at'or pertinent information about the injury. By 
looking at the injury we can note any obvious de- 
formity, swelling, and skin coloration. It is ad- 
visable to compare the injured body part with the 
opposite body part if this is possible. W h en we 
compare the "good*' to the "bad," we actually have a 
goodbasisofcomparison. 

Palpation : Palpating or feeling fhe injured area 
with your fingers often can reveal several factors, 
namely the extent of point tenderness and whether 
the injury involves sajtr -tissue or bony tissue. \ 
Palpation can of ten^^d^-t^ermine a ^Fe formity that may! 
not be noted in the vis>ial- examinatio,n . While pal/- 
pating the skin, be aware of body temperature. *— 
Note if the area is coldqr or warmer than the rest 
of the body. These can be important signs of circu- 
latory impairment (colder) or inflammation (warmer). 
During palpation We can palpate bony prominences, 
ligr.ments, tendons and muscles. -Following palpation, 
the examiner might ask the individual'^o gently move 
the body part to her point of pain. Movement should 
not be done if you suspect a fracture and/or dislo- 
cation. In less severe injuries,, such as strains 
and sprains, range of mot>ion testing is done. - First 
have the athlete actively take the extrenJity through 
pain free range of motion. Then passively take the 
athlete through range of motion to the point of pain. 
Lastly, manually muscle test the injured part through 
range of motion. Manual muscle testing can 
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distinguish which muscle 
Range of motion tenting a 
crease or decrease in mot 
between the "good" and th 



or muscles ate strained, 
llows you to note any in- 
lon and to con) pare strength 
e "bad" extremity. 



The above three steps may seem involved but 
even the most Inexperienced trainer or coach can 
and should try to follow the three steps. Remember: 
H.I. P. - history, inspection, palpation. It will 
make your evaluation easier. Collect basic ir. forma- 
tion and as you become more aware of conditions your 
evaluations will become better. It is most important 
to take a good history. As a good history gives the 
physician pertinent information, it will also enable 
you to possibly eliminate certain problems and most 
of all, if the Injury Is related to a certain techni- 
que tVie swimmer Is using, maybe she needs correction 
on that technique. Many chronic conditions occur 
and persist because the swimmer is not performing 
the technique properly. If this is the case, the 
coach can try to eliminate or lessen the problem 
through coaching. 

COMMON ATHLETIC INJURIES AFFECTING SYNCHRONIZED 
SWIMMERS* 



Acute Conditions 



Strain is a stretch, rip or tear in a muscle, muscle 
fascia or tendon. 

Etiology: muscle imbalance 

abnormal muscle contraction 
.abnorma]. range of motion (forceful) 
Symptoms: muscular spasm 

loss of muscle function 
pain 

s we 1 1 ing 

indentation due to muscle tear 

Sprain is an overstretching or a tear of ligaments 
and connective tissue around a joint. 



^Information adapted from Klafs, C.E. and Arnheim, 
Df.D.: Modern Principles of Athletic Training , 
St. Louis, 1977, ^he C.V. Mosby Co. 
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Ktloiogy: forceful abnormal 
In a Joint 

twisting 
Symptoms: swelling 

pain 

skin discoloration 
Joint Instability 



range of motion 



Contusion Is a crushing of soft tissue (a bruise). 
Etiology: compressive external force to/soft 

1 1 s sue / 
Symptoms: skin discoloration j 
pain 

swelling 

possible limitation of movement 
due to pain 

Disloca t Ion Is a total disunion of bone opposition 
between articulating surfaces. 

Etiology: external force causing the joint t 

go beyond its normal range of 

motion 

Symptoms: loss of limb function 
deformity 

swelling and point tenderness 



Subluxat ion is 
Etiology : 
Sy mp t oms : 



a partial or incomplete dislocation 
same as dislocation 

sensation that something "slipped 

out" and back in 
loss of limb function 
swelling and point tenderness 



cont inui ty of a 



a ring trauma 
L 1. on 
swell 1 ng 

direct tenderness 

crepitus ("crunching" or grating 

effect) 
false joint 
discoloration 



Fracture 


1 


s an 


interrupt 
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bone. 
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Tendlnlt Is is iij/t 1 amma t io n of a tendon of a muscle. 
Etiology: Improper care of muscle strain 

sequelae of acute strains to a muscle/ 
tendon 

improper performance technique 
overuse syndrome 
Symptoms: pain on muscle function 

pain at tendon attachment 

crepitus (feels '*crunchy" or raspy) 

swe 1 1 in g 

Bursitis is inflammation of a bursa. 
Etiology: trauma 

overuse in a abnormal fashion 
Symptoms: swelling 

pain 

limitation of range of motion 

Synovi 1 1 s is Inflammation of the synovial membrane, 
often known as "water-on- the-knee" when the knee 
synovia is inflamed. 

Etiology: trauma 

overuse in an abnormal fashion 
Symptoms: swelling 
pain 

limitation of range of mot ion 

Chondromalac i a is a degeneration of the back of the 
patella (knee cap). 

Etiology: several minor or severe Injuries to 
the knee or patella 
Symptoms: chronic pain 

weakness in quadriceps muscle group 
catching or locking sensation 
point tenderness around patella 
swe 1 1 i ng 

SHOULDER 

The muscles are the locations for most shoulder 
injuries in swimmers. This can be attributed to the 
great amounts of work and forces applied to the 
shoulder while sculling. The muscles stabilize the 
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shoulder and compensa: ;hc weakness seen in 

the bony and 1 i gamen t o n : ^ angement. Common muscle 
injuries include muscle st r^iins and tendinitis. 
Therefore, it is important to unde r s t and ^ the basic 
muscle arrangement and muscle functions of the 
shoulder.* 

Knowing the anatomy is important but you can 
easily check which muscle or muscle groups are in- 
jured without specifically knowing the exact muscle. 
Figure 5** shows the muscle testing done for the uppe 
arm. Each movement can be checked by you applying 
gent le resis tance through the full range of motion. 
If the swimmer has pain when you resist the movement 
then there is apossibility of a muscle injury. 
Always resist the athlete through all ranges of 
motion to decide which muscles are injured. It Is 
important to check the opposite shoulder's range of 
motion so that you can compare the increase or do- 
crease motion noted on you evaluation. 

ELBQW> WRIST AND HAND 

It is felt by the author that the bony struc- 
tures of the elbow, forearm, wrist and hand are not 
frequently injured in synchronized shimming. T!h^ 
most common injary seen in this area would be muscle 
strain o f ten i'nduced by overuse. The prime movers 
and their functions have been listed in Figure 9**. 
If you should desire more information regarding this 
region, please refer to the references at the end 
of this section. 



*Ed. note: see Daniels, Appendix A, pp. 18A-195 
Ed. note: Figure numbers appear out of .-order 
but are placed correctly in this article. 
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KNEE 



The knee Is often Injured In synchronized 
swimming due to the stresses applied to it during 
the eg gb eater kick. This kick can t rauma t ize the 
knee unless the knee is strong and the proper tech- 
nique is used. 

There are a number of Injuries and conditions 
which occur at the knee joint. Evaluation for lig- 
ament , meniscus or cruciate injuries should be done 
by an orthopedic physician. When in doubt of your 
evaluation, consult a physician. Fewer or even less 
severe injuries may be noted if the muscles sur- 
rounding the knee joint are strong. It is important 
to condition the knee joints throughout the full range 
of motion. Often muscle injuries occur to a joint 
when a muscle group on one side of that joint is 
s.tronger than the muscle group on the opposite side. 
Therefore, equal conditioning should be done to both 
sides of the knee joint or any joint within the body. 
To compare strength between the hamstrings and quad- 
riceps use the muscle testing techniqu.es^ -in Figure 
8,* Manual muscle testing is a means to compare each 
knee's strength in the hamstrings or quadriceps 
muscle groups. These testing techniques should also 
be used when evaluating muscle injuries at the knee 
joint. 




Entanslon 



FttRlon 



Fig.e Muscfe Testing of the Knee 



*Ed, note: Figure numbers appear out of order, 
but '^re placed correctly in this article. 
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NORMAL RANGE OF MOTION^ 



Shoulder 

Flexion - 90° ^ 
Abduction - 180 
Internal Rotation 



55 



Extension - 45^ 

Adduction - 45 o o 

External Rotation - 40 -45 



Elbow 

Flexion - 135° 
Supination - 90^ 

Wrist 



«o , ^o 
Extension - 0 ^-5 

Pronation - 90 



Flexion - 80 
Hip 

Flexion - 120°^ ^ 
Abduction - 45 -50 ^ 
Internal Rotation - 35 

Knee- 



Extension - 70 



Extension - 3 0 
Adduction - 20 -30 ^ 
External Rotation - 45 



Flexion - 135 
Internal Rotation 



10 



Extension - ^0 ^ 
External Rotation - 10 



Adapted from Hoppenfeld, Stanley. Physical 
Examination of the Spine and Extremities . New York, 
Appleton - Century - Crofts, 1976. 
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IMMEDIATE INJURY CARE 



Acute in^juries will need immediate treatment 
following your evaluation. Treatment phases can. be 
divided in Co two categories--early phase and late 
phase. Early phase of injury -treatment involves 
four procedures: cold application, compression, 
elevation and immobilization. It is easy to remember 
the letters I.C.E. for ice, compression and elevation. 
Tliese steps are designed to hinder swelling and de- 
crease effusion of fluids to the injury site. 

EARLY PHASE OF TREATMENT 

Cold Application 

Cold application will cause capillary vasocon- 
striction thus decreasing the amount of blood flow 
into an area. Along with vasoconstriction, cold will 
decrease muscle spasm, inflammation and pain sen- 
sations. 

Compress ion 

Compression is provided by the application of 
an elastic bandage. Choose the correct size for the 
area you are wrapping. I feel it is best to apply a 
spiral wrap with approximately 1/2 tc| 1/3 of the 
strength taken out of the wrap for compression to an 
acute injury. . Be ^aware that the wrap may cause con- 
striction of blood vessels i^f applied too tightly, 
instruct the athlete that if she feels a tingling 
sensation, lack of sensation or any other abnormal 
sensation, that she should remove the wrap and re- 
apply itwith less pressure. Be sure the athlete 
knows how to apply ithe elastic bandage. It is best 
to remove it at .bedtime and rewrap the injury in the 
mo rning . 

Ele va t ion 

Elevation requires the injury be elevated above 
the level of the heart, if possible. This will 
prevent fluid accumulation at the injured area. 
Elevation enhances venous flow and will hopefully 
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minimize swelling in conjunction with ice and com- 
press ion . 

Immobili zation 

Immob ilization varies dependent: upon the speci- 
fic injury. If a physician order? complete immob i li- 
zation of the upper extremity he will use a sling or 
shoulder immob i lizer. Lower extremity immob i li z a- 
tion is done with the use of crutches and joint immo- 
bilizers. Partial immob i lization or rest may mean 
the athlete does not perform an activity that aggra- 
vates an injury. Often times a few daysj rest can 
make a great difference when treating chronic condi- 
tions such as tendinitis or bursitis. Consult a 
physician when immobilization and rest are indicated. 

SUGGESTED COLD THERAPIES 

It is important to note the I'ength of time cold 
applications are used and the frequency of treatments. 
Ice bags, cold whirlpools, cold hydrocollators, ice 
slushes and ice tow els are applied 20-30 minutes. 
After approximately 30 minutes the body reacts to the 
cold and begins vas odialati'on to warm the body back 
to normal temperature. Therefore, instruct the 
athlete to removethe ice after 30 minutes. Patient 
tolerance should be noted during the treatment. If 
she complains of any side effects, such as extreme 
pain, nausea or disc om fort, remove the ice and select 
a di f f eren t . cold therapy. Cold therapy can be used 
during the first 1-72 hours, depending on the sever- 
ityoftheinjury. 

Ice Bags 

Plastic bags filled with ice are the most econ- 
omical cold modality. Commercial cold packs can be 
purchased if 'you do not have access to ice cubes. 

Apply the ice bag to the area using a wet towel 
or wet elastic wrap between the injury and the ice. 
Ice bags should be applied for 20-30 minutes, a min- 
imum of three times daily- for the first 1-72 hours. 
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Cold Whirlpool 



Average temperatures for a cold whirlpool range 
from 40 -60 F. Length of treatment time is 20-30 
minutes . 



Cold Hydrocollators 

Cold hydrocollators are commercial cold packs 
kept iiv a stainless steel unit at 10 F. They should 
be wrapped in a wet towel and applied to the injury 
for. 20-30 minutes, three times daily' for the first 
1-72 hours . ' 

Ice Slush 

A 

A bucket of water filled with ice chips. This 
method of cold therapy tends to be the most uncom- 
fortable. Ideally, treatment time is 10-20 minutes. 
The athlete will immerse the extremity^ in the bucket, 
remove when painful, and return it to the slush as 
tolerated. This is used mostly for injuries to the 
hands and feet . 



Ice Towels 

Wet towels containing ice cubes or chips. 
Treatment time is 20-30 minutes, three times daily 
for the first 1-72 hours. 

Ice Cups 



Ice cups are paper cups filled with water and 
frozen. Peel the paper back, smooth the ice with 
your hand, and rub ice directly onto the skin. 
Treatment time is between 7-10 minutes. This cold 
modality can be used the second day of cold therapy 
if desired. Some therapists and trainers feel that 
due to the fact that the ice is rubbed directly* to 
the skin, chilling is rapid, and the body in turn 
will rapidly start vasodialation . If so, ice cups 
are not indicated in the first 24 hours because we 
do not want to increase blood flow to the area. 
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LATE PHASE OF TREATMENT 



The last phase of 
hance the healing proc< l > 
return to normal activLt-i 
heat therapy, rehabilitat 
enlng programs are used. 

The heat therapies c 
groups: superficial heat 
Most coaches and athletes 
ficial heat modalities, 
quire a physician's presc 
therapist to apply them, 
into detail concerning th 
i ties . 



^ f r <=^nt is designed to en- 
, uicbling the athlete to 
OS. During the last phase, 
ive exercises and strength- 



an be divided 
and deep hea 
have access 

Deep heat mod 

r ip t ion and a 
Therefore, I 

e use of deep 



into two 
t modal i.ties. 
to the super- 
alities re- 
physical 
will not go 
heat modal- 



Superficial and deep heat modalites cause vaso- 
dialation of blood vessels thus causing increased 
circulation, relaxation and analgesia. Therefore, 
heat treatments will enhance healing. It is import- 
ant to begin heat therapy when you feel the bleeding 
and swelling have stopped. If you begin the heat 
treatment too soon you will cause increase edema. 
Late phase of treatment usually starts after 48-72 
hours, depending on the severity of the injury. 
Consult your physician when in doubt. 

SUGGESTED HEAT THERAPIES 

Warjn Towels 

Place towels in sink under hot water, wring out 
and apply to injury. (If they are too hot to pick up 
they are too hot to use.) Change as they cool down. 
Length of treatment time is 20 minutes, three times 
daily. 

Warm Shower 

Sugge3t that your athlete stand in the shower 
for 20 minutes, three times daily. This is ideal for 
shoulder and back injuries. It is suggested that 
they do this prior to entering the water if they have 
an injury to either the shoulder or back. 
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Warm Whirlpool 

Ave rage temperature for a warm whirlpool when 
treating an extremity is between 95 and 105 F. 
Full body whirlpools should never exceed 100 F. 
Treatment time is 20 minutes at least twice a day. 
Gentle exercise can be done while in the whirlpool 



Warm tub soaks or the use of a bucket of warm 
water can be substituted. Always check the temper- 
ature. What seems warm to you may be hot to another. 
Depend on a thermometer and not your hand. 



Hot Hydrocollator 

Hot hy d roc ol 1 a t ors are commercial hot packs. 
They are canvas bags filled with a silicon material. 
They are kept at approximately 150 F in the hot 
pack unit. They should be wrapped in at least eight 
layers of towelling. Length of treatment time is 
20 minutes, three times daily. 



Heating Pads 

Heating pads can be set at low, medium and high. 
Caution the athlete that the heat should be a "com- 
fortable warm" sensation. Anything other than that 
is too warm. Treatment time can be 20-30 minutes, 
three times daily. Warn your swimmers not to go to 
bed with the heating pad on. It is electrical and 
can cause severe burns. 



Deep Heat Modalities 

Deep heat modalities include ultrasound, short 
wave diathermy and microwave diathermy. All three 
are good when applied properly and under a physician's 
supervision. 

Heat therapy can cease when the athlete feel^ 
normal, pain is diminished and normal range of motion 
is attained. It may be necessary to continue rehab- 
ilitative exercises even though you have stopped 
heat treatments. 
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COMMON ORTHOPEDIC PROBLEMS 
AFFECTING S YNCHRON I7.ED SWIMMERS 



Marti Tucker, BS, RPT 

Evaluation of our swimhers c}uring the weight 
training session s' at Squaw Valley, revealed some in- 
teresting observations cegarding faulty posture and 
muscular weaknesse*^. Information from both coaches 
and swimmers was also gathered at Senior National 
meets through posture clini'cs and informal sessions. 
Discussion took place on the most common joint 
strains, sprains and/or irritations familiar to 
.synchronized swimming. Generally, participants 
are in good physical condition with very few in- 
juries en CO untered in our sport that would require 
extensive physical therapy treatment and /or sur- 
gery. However, we felt tha,.t it would be valuable 
to both coaches and competitors to discuss the above 
mentioned affectations and offer suggestions, 
corrections, and exercise programs to avoid further 
complications o'r extensive injury. 

Weight training and flexibility programs are 
equally important in developing strength and en- 
durance and in prevention of injury. Since .these 
topics are being covered in other sections of this 
manual, they will not be discussed in any length, 
only, to emphasize that these two entities, in addi- 
tion to good coaching, nutrition and 9 strong water 
training program, seem to be making the difference 
in development of the top caliber swimmer. Briefly, 
I will mention that in observing the swimmers work- 
ing out on the various stations of the Universal 
Gym, the muscle groups that appeared weakest were 
the' arm muscles, including the shoulder rotators 
and the deltoid muscles, the triceps and biceps of 
the upper arm, and wrist f lexors /ex t ens or s . All 
of these are extremely important to the skill of 
sculling and more specifically, support sculling. 
The abdominal (stomach) muscles also showed weakness 
es when the girls performed bent knee sit ups on the 
slant boards. These muscles are instrumental in 
maintaining good posture and also strong, straight 
vertical positions in figures. Finally, the quad- 
ricep and hamstring muscle groups which are respon- 
sible for full extension In ballet legs and strength 
in kicking (particularly eggbeater), and the tendon 
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.and ligamentous structures surrounding the knee 
Joint, proved to be weak. 

POSTURE 

What is posture? It is the proper balaace and 
al ignment of the spinal curves of the body in the 
upright position. If one were to drop a plumb line 
through aside (lateral) view of the body, it would 
cross the mid-ear lobe, mid-shoulder, midway bet ween 
the chest and back, mid- hip bone area, and slightly 
forward of the knee joint and ankle bones. In 
observing alignment from a rear (posterior) or 
front (anterior) view, the plumb line would coincide 
with the midline of the body with fairly equal dis- 
tribution on either side of the line. If both legs 
are equal, the hip bones (pelvis) will be even as 
will the shoulders. 

Evaluation of the synchronized swimmers at the 
training camp and at national meets, indicated many 
typical posture faults including slight forward 
head, rounded $5houlder, "sway back" (lordosis) , 
protruding^ stomach arid "back knees" (hype rex t ensi on) . 
One of the key factors for control of good posture 
is adequate abdominal strength and proper "pelvic 
tilt" (flattening of the curve in the low back). 
The angle of the pelvis (hip bones) determines the 
angles of alignment of the upper curves of the spine 
and if properly controlled, will imp rove and main- 
tain a more erect posture. In more detail, common 
posture problems view from the side, include; 

Forward Head - The head and neck are held for- 
ward and downward with the chin pulled toward 
the neck ^nd the face downward. 

Round Upper Back - Also known as thoracic ky- 
phosis. The normal curve of the thoracic spine 
is increased and may be Accompanied by a sway 
back and rounded shoulders. 

Round Shoulders - The shoulders are forward 
with the tip of the acromion forward of the 
gravitational line. The shoulder blades are 
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s o p a r a t o d and t h c J r b r d o r h appear pointed or 
p r o ni i n L» n L . 



lloll ow Back (Sway hack) - Also known as lumbar 
lordosis. The normal curve in the lur.ibar spine 
is exaggerated. The pelvis tips down in front 
and the abdominal muiicles become stretched. We 
then see tlie stomach protrude and the back mus- 
cles and posterior ligaments in the lumbar re- 
gion are shortened and become tight, holding 
up the back of the sacrum (tail bone) and ro- ' 
t a ting the pelvis forward. 

llype rex t ended (Back) Knees - In observing the 
legs from a lateral view, the backs of the knees 
are excessively curved (bowed) backward with no 
indication of even the slightest bend or flex 
at the posterior surface of the joint. 

Posture faults viewed from the back (posterior) 
are generally termed as Scoliosis , a word derived 
from the Greeks, meaning twisting or bending. Very 
few spines are straight laterally, and what is seen, 
are defined curves to one side or the other of the 
spine. The most common scoliosis is the "C* curve, 
which consists of a long convexity to one side. The 
"S" scoliosis consists of reverse curvatures, later- 
ally in one direction in the upper back and the 
opposite direction in the lower back. There can be 
unevenness of the shoulders with one lower than the 
other and some rotation in the spine. This causes 
prominence of the ribs in the posterior aspect on 
the side of the curve, with the corresponding shoul- 
der blade pulling away from the ribs. If there is a 
difference in leg length, or hip jo^nt problems, the 
hips (iliac crests) will be uneven. 

A method of practicing good body alignment is- 
performance of the Standing Pelvic Tilt . Stand with 
your back to a wall and with both heels about 10 
inches from the baseboard. You may begin with knees 
slightly bent and the shoulders forward, if necessary 
Flatten the low back against the wall by pulling up 
the front of your pelvis, hold it as you straighten 
your knees and raise your shoulders. Walk one foot 
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at a time back toward the wall, maintaining the 
pelvic tilt until your licels are about 5 inches 
away. Hold this posture and walk away from the 
wall. THIS POSTURE SHOULD BECOME A HABIT. 



Contributing factons to "sway back" posture 
of the lower spine with synchronized swimmers could 
be the over emphasis on aifched backs in split and 
walkout positions in figures. Coaches often stress 
increased flexibility^ of the spine without the 
accompanying abdominal strengthening exercises to 
counteract this extreme body position. The "sway 
back" posture Is often comparable to the typical 
"gymnast's walk." "Back knee" or hy perextended knees 
In swimmers may stem from t he - s t r es si n g of full 
extension in ballet leg positions which tends to 
over-stretch the hamstring musculature in the back 
of the knee. Forward head and rounded shoulders 
can be a problem of the "too tall" adolescent affect 
ed by peer pressure, and inner emotions also plays 
a role in this lazy posture. We see the shorter 
^glrls stretching to their full height by standing 
on their toes, protruding the chest and arching the 
low back. The full bosomed girls, affected by peer 
pressure or modesty, often assume a round-shouldered 
posture for concealment. Muscular tension, parti- 
cularly in the neck, shoulder and shoulder blades 
is occasionally experienced by swimmers before com- 
petition and can have an adverse effect on posture. 
The practice of- relaxation techniques can aid in 
decreasing much of this tension. 

Perhaps, in some ways, our swimmers are too 
flexible and we need to counteract this with a 
more intensive muscle strengthening program to pre- 
vent joint laxity, muscle weakness and poor body 
alignment. The coach can play an important role in 
spotting obvious posture faults and if in need of 
professional advice, can contact a physical thera- 
pist who could conduct a postural screening evalu- 
ation and suggest appropriate exercises to correct 
the problems. "Good posture is a good habit. Once 
well established, it should take little voluntary 
effort to maintain it. Attainment of good posture 
should not be regarded as a rigid disciplinary 
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measure, but r a t. her a m the d e v e 1 o p m e n t of a h a b 1 t 
wlilcb contributes to the woll-being of the indlv id- 



Two basic exercises for increasing abdominal 
strength are: 1. Pelvic T i 1 1 - on floor with knees 
bent and feet flat. Tighten the abdominal muscles 
and squeeze the buttocks together. Flatten the low 
back against the floor by rocking the hips back 
(pelvis). Hold five counts and release. Do not push 
down with your feet or hold your breath. 2. Sit Up 
( Curl Up ) - same position as above, doing pelvic 
tilt first. Tuck chin and slowly raise your head 
and shoulders (curl up) and reach for your knees 
with both hands. Hold five counts while breathing 
out slowly. The feet may be hooked under and object 
for stabilization. You may also vary the position 
of the arras by crossing them on the chest or putting 
the hands behind the head. If one has access to a 
weight training room, abdominal strength can be en- 
hanced by performance of the sit up on a slant board, 
hooking the feet under the cushioned pads for stabil- 
ization. When this is mastered, use of a 5 lb. hand 
weight held behind the neck can be employed for added 
resistance. 



KNEE PAIN 



The most common irritation of the knee joint 
experienced by our swimmers seems to be chondromal- 
acia of the patella (knee cap). This is a degenera- 
tive process, cause unknown, which involves the under 
surface of the knee cap and the highest incidence 
is found in young adults. Pain may be variable, ex- 
hibited as a catching, instability; a locking, pop- 
ping or crackling; a weakness or swelling in the knee 
joint, or tenderness to pressure. Ruling out sudden 
trauma, arthritis or an injury related problem, 
possible causes that I see in the physical therapy 
clinic are as follows: postural faults in standing 
and walking, as with hyperextended knees; wearing 
earth shoes with a negative heel or heavy hiking 
boots; weak muscles and ligaments surrounding the 
knee joint which allows the knee cap to move freely; 
participation in a sport or strenuous activity for 
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wli I c\\ t line () nil I I. I i)iumI p c r m on I m nnp r»'pa rtMl . All 
of tlu? abovi' riMiMons may caiiMt* luulin* st rcMfi on Mie 
knot! cap, ioriMn^ IL back Into lUv Joint, allowing* In- 
ert* as f il mol) L I L L y wit hou t s upp o r t and v.owh won t I y 
Irrltatlnj^ the inulor nurtaci' of the pattella (kn(M» 
cap). TliUj Induces wear and tear on the cartilage 
material within the Joint. It has already been 
stated that n y a c h r o n I z e d s w I in m e r s a r e o c c a h I o ii a L 1 y 
confronted with this Irritation, result Int; from 
forceful knee extension In various figures without 
the benefit of adequate strength In the quadrlcep 
and hamstring muscles. This Is the reason why weight 
training and p r o g r e s I v « • resistance exercise programs 
arc so Important fur strcn;;th dev/elopment and avoid- 
a \i c e of Injury. 

In order to correct ;» ch on d r on.a lac 1 a Irritation 
with thr presence of "back kaee," I recommend walking 
and standing with a slight bend in tho knees, avoid- 
ing the '^snapping back*' action. Alcio important, is 
the avoidance of negative heel (eartl shoes and 
In^avy hiking boots which tend to in c i j ase p r es s u r e 
on the knee cap as the heel strikes ;:he ground in 
walkir:-^, by forcing It further into the joint and 
producing Irritation. Any knee bendin? t /pe exercises 
or activitits, such as Litair climbing, are traumatic 
to the joint .md should be avoided until ♦he pain has 
subsided. The basic strength building program that 
is us-^d wi^h a high incidence of success is straight 
leg raises with graded weights, performed in three' 
positions: sitting, sidelying, and on the stomach. 
Exercises are to be done 10 tiwes each (slowly), 
2-3 timuj a day. Application of ice to the knee 
is done ^ofore and/or after exercise if swelling or 
irritat:..on aro present. Since bending (flexing) the 
knee Joint fends to cause irritation, avoid this act- 
ion In the e X e 1 c i s e regime. 

Knee stral.^ or sprains are also encountered in 
our sport. As explained in the basic anatomy term- 
inology, sprains may vary from a complete t^ar of a 
ligament to a minor tear of a few fibers without the 
lo is of 1 igamen t s t ab ili ty . Strain may b.i considered 
a physical force on the tissues exceeding no rmaij^ s t res s , 
but not causing deformity oi. damage. The knee Xoi"t 
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nuHtaluM i\ fipraln wIumi a torci! 1m t'xcritui that t»x- 
ctitul.M noniwil rauf.i' of hidIIdu of tiie joint. AhnDt- 
nia I nu)tlon Inrludiui al)iluctlon (out war 4) or atlducj t Ion , 
(Inward) t > f t lu* extended k n i; u m , o x c t? m a L v e r o t a t I o n , 
hy pe rex ti»nj^ I on iir h y p o r C 1 e x I on or any combination of 
the abo vt; . 
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with- the constant inward rotating whip of the lower 
leg, produces a constant build-up of tension on the 
joint and can he the cause of eventual strain. The 
area on the inner surface of the knee is usually 
sore, with point tenderness evident \ihen palpated. 

Treatment for tbls type of strain and other liga- 
ment strains usually consists of ice, pressure-wraps 
and elevation wben out of the water. Ultrasound, 
when ordered by the physician, has also proven valu- 
able in relieving the symptoms. Cortisone injection 
only plays a minor role and is used as a last resort. 
The kick itself can be modified so that there is less 
strain on the inner surface of the knee and occasion- 
ally, total rest may be necessary for a persistant 
p rob lem . ^ 

In addition to the previously mentioned straight 
leg raises, isometrics and short arc exercises are 
also used in a strength building program. Quad Sets 
(tightening the quadricep muscles): With leg straight 
try to flatten knee and tighten the muscle in front 
of the thigh. Hold 5 counts; relax. Hams t ring Sets ; 
With the leg straight, push heel down into floor and 
tighten muscle in back of the thigh. Hold 5 counts; 
relax. 

Short Arc Quad - Large towel rolled under knee; keep- 
ing back of knee on roll, try and lift heel until 
leg is as straight as possible. Hold 3 counts; relax. 
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Short Arc. Ilanuitrln^ - On nloiiuuMi with pillow uiulor hlpH 
n lowly UtMul IcniM' , I) r I n ff, in lu'c I toward hut. lock, /ipprox- 
imatt.'ly oiu'-lwilf way. Hold S (M)unla; rt»lax. 

All L" xt» r I' I a t' a arc to hf iloiu' a I ow I y , H) rt»pellt- 
I o a a t' a v \\ , 2 ~ '\ t I mo a p o r day. 

S IlOU l.DKK 1>A IN 

T h e a e t I o n of a c u I 1 I n ^ , a p o c 1 f 1 c a 1 1 y a n p p o r t 
a c u I I I n ^ , can h u a major source o t* a h o u 1 d e r pain and 
d I a c o m f 0 r t In o\\\: s w I mm o r a . The n\ o t i o n a of external 
and L n t e r n a I r o t: a t i o n at the shoulder Joint in the 
pushing away-pulling action of the support scull, 
can cause undue stress on a Joint and its surrounding 
musculature which has not been properly stretched and 
strengthened to withstand these forces. In analyzing 
the support scull action, the shoulder Joint performs 
the "unnatural" type movement that can place an un- 
believable amount of strain on the tendons of the 
Joint. "Pain can result in any of three conditions: 
1. abnormal strain on a normal joint, 2. normal 
strain on an abnormal Joint, or 3. normal stress 
upon a normal Joint when the joint is unprepared and 
graded for that ;)articular activity."^ The third 
condition aptly applies to synchronized swimmers who 
have not adequately prepared themselves through 
strength and flexibility training. 

Tendinitis is defined as an inflammation of' the 
tendons heath, the tapering end of a muscle belly 
which attaches itself to a bony prominence. This af- 
fectation is responsible for 90% of shoulder pain 
and disabilities.^ It is often classified in other 
terms as bursitis, capsulitis or frozen shoulder. 
Inflammation of the biceps tendon seems to be the one 
most prone to strain in the support sculling action, 
and to a lesser degree, the external rotator and 
deltoid muscles are affected. The first symptom is 
pain which can vary in intensity. This is usually 
followed by some limitation in shoulder motion. Rest 
and treatment at this stage may reduce pain and allow 
the return of pain-free motion, although it may not 
be necessary to completely eliminate activity. Ice 
is the preferred treatment to decrease irritation 
during the acute phase, usually 2-3 days. This can 
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discomfort is an intensive shoulder and arm strength- 
ening program coupled with flexibility exercises. 
Increasing the streng\th and endurance of the bleep 
and tricep muscles and deltoid and rotator muscles of 
the shoulder joint can aid in preventing injuryand 
improving the sculling power of our swimmers. 

SWIMMER ' S SHOULDER 



Since our synchronized swimmers participate in 
heavy swimming workouts in the early season and con- 
tinue them to some degree throughout the year, they 
are also susceptible to a condition called "Swimmer's 
Shoulder." The medical definition of the affection 
is impingement of the humeral head and the rotator 
cuff musculature on the acromion process during ab- 
duction of the shoulder. 



In the freestyle stroke, abduction of the 
shoulder occurs during the recovery phase when the 
arm is up or out of the water. At this time the^ 
shoulder Joint is also In external rotation and 
elbow flexion. During the pulling phase of the stroke 
the arm comes down into the water in adduction, in- 
ternal rotation and elbow flexion. In addition to 
these two phases, 90-100 degrees of body roll occurs, 
with the swimmer rolling into the stroke to get more 
reach and power on the pull. Competitive speed 
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MwlmiiU'rM .iVi' raj'.i* I '» .'iiroKtwi v^irdM I I li 10,01)0 

y<n'ihi prr tl.iv, Tlilfi r,iu iiti<«iii .M,t)()0 Mli'olvtMi ptM* wrrK 
with 10, MOO iilruki'M p.'i' a nil. 11 Inly |M«iri«iU <>! !1m«m«« 
iiiMluly liiTiiiylr or liullrrlly worhouiM, 
r r (» I' iimmI iliir|j\^', c'«irly /nul lo I d ju«;i moii , rinuircnimi! ly, 
t hi» r I' ii r I' I r I' iiu' mi M I O r c c ji cm I. h r fi Imii I t! r ) I ii I 
aiwi ilM M It r r () inul 1 i\ inu m c u 1 a t u rt* . 

( he nlM)iil(liM- i»alii I ha! fan itmiiIi Im naually 
auti'i'lor ai\il I m iudmI iM»iiimi)u lit IriMwityln ami I h<» 
iMitLi'rtly I'ompi' L I ! tM'M . 1( I .•; rare In hri^aaL atroki-ra 
and MwiiinuDrM li'aa than 10 years old. IWickn t rokc! tm 
may Itavo poMlt-'rlor a a wu 1 1 a.s anLorlor pain which can 
l)o ratiai-'d from auh luxation of the aliouldor Joint.. At 
tho Olympic tralnliH^, camps, Iho occur ronco was 307. 
I n men and h07 I n wo mo n , and with t hu na t I on a 1. t o am , 
')A7 luMUiMi and 687. In womt?n. The women do take more 
s t r o k e a per I i» n t h t h an me n and I n nioM t a a e a , do n o t 
l\ a V e the m u s c u I a r a t r e n ^\ I It an d d e v e 1. o p m im\ t of t h e 
in a 1 e s w L tume r a , 

Sw Imme r ' a ah on Ide r ma Inly occurs during; heavy 
workouts or exerclao and l\\ some case a can be re- 
lated to weight training. This Is why it Is so 
important to learn the proper technique when using 
any kind of weigiits. The treatment regime usually 
consists of warm-up (flexibility) exercises before 
activity and ice after activity. Ultrasound is 
often successful, but when the condition becomes too 
painful, decreased yardage, rest, an t i- in f 1 amma t ory 
medications, and injections are employed with surgery 
as a last resort. 
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V .1 I n .J I , I I |U' 1 I !■ II 1 lm.lv t .» I I'M w r 1 I I I .i I lU' .1 ! r ma 1 iMi , " 

"Wli.i I t ■ / I I wt' 1 )\\\ I . " In t li I 1 t 1 ..Jt wi- 

will , ..H i l.li- I ( I ) wli.il I ImmIv . iitiuiM'- i t 1 "U .Mul lutw 
,,,,, wi- ,ii-ii'i'» M III ;i v in' h I I Ml ( t' tl I mint' I ,1 , ( ) Mm' 

I ,1 J t M II I I II I Ml »• I i I »■ i w 1 iiiiiHM » a lit I M ) iiir I li Mthi III 

I t) ■! I II i» I ^'^ .1 I II I 11 }\ \v' f I li 1 . 

l',ir i)iMliti:nvi nl M I lil|» I I I' I I V , (lit- l)M(lv ni.iv 1"' 
I nl.Ml a-i Im'Ih}'. f timiMiM .'tl t»l iMiiilcallv ( wt» 1 i .i c t 1 on m : 
(I) htnlv in .mtl ( ) lal I itM' wtM)'.ht (It-.m luulv 
Wf I ^'.h t ) . 

ill,, li.t.il Im»iIv l.il i'Hl.sls Im lwt» Uaslt: Mlt)ra^^,<' 
Till- Mi.it I ;i ilrMuiMl .IS (' : 1 ! u ' u I ( . I 1 lal, ami 
Is i (nuid In l)t)ii(' , liver, m p I c r ii , spinal i"t»rtl ami 
|)ialu« i;.'! sfu I I a I la( can l>i' usimI \ov t-iu'rj',y and lt»r 
( lu' s t tM' a y'f (M I a I s d 1 iia b 1 c v i I am 1 ii s ( A , I) , I'. , K ) . 
StDT.i^i' I .1 I , I 111' ollu'T iiiajiir 1' omp t»iu' n t , I'oiislsls o t 
til,, tattv llssiiivs that protiM'l I lu' vai'ltius liilt-nial 
v)rj',aiis, as wi' 11 as t lu' s n he n I a n i' o u s Cat hfui'at.li I lu^ 
s k in. 

I'hi' p V vc V w I a ^^,t' va 1 nv t' c'l r ' • a vi* r a y,c ma 1 i s 
l'>-l/:r, and fiMuali' 2'i-2S%. Th liu-.s for sloraj^,^ 

tat bi'Lwt'rn mail's and ft'maLes alx^uL Llu! ^jarnu, .12 

and \')Z rospocL Ivo ly. IU>wcvor, . s s o n t i a 1 fat rupre- 
s(.Mits only ahcuiL 3 Z of Lho average male, wliuroas 
essential fat Is a p p r o x I ma t e L y 127. of tlie reference 
female. I he l.try»,er quantity of essential fat in 
females is p ! . ; . mi L predominantly In tl\e mammary glands, 
bones, i:;! oUur tissues. Most likely. It Is related 
to c b L I d - 1 • M I n g and hormonal functions.^ 

Among athletes, regardless of the sport prefer- 
ence, the body fat is generally lower, with the per- 
centages again differing on the basis of sex. 
Extensive studies of many different athletes have 
shown tlie following percent body fat to be represent- 
ative of various female athletes: runners 13-14%, 
gymnasts 14-15%, basketball 20%, swimmer 23%, and 
tennis 24%. Female distance runners are except ionally 



5 6 



♦ - vy 



I . ;t M I .t ' I . ' I it.. , i I 1 < I . .1 > . 1 > . n I .1 I . I M u .1. . 

I n . 

I )l •( II . I I . ) II . » t (■«'<''>>' t> • ) • 1 V ill Mill nil' iUi I I II .1 I 
t I I I' }MI I .1 I I I 1 • - , 1 II < I i|.( I II I' ;. I ' I (Ml J .1 I V .1 lih' in I I I ll . ' .1 ((lie 

<l l> II « • I hl.i i • I I .1 I I I Ml I • 1 MM II > t I II .1 I 1 < Ml ) t in Ml 1 i( l> Ill I II ( 

I • M I < ' • i . At Mm- I • I t ■ ' , • 1 1 I II , 1 1 . 1 M I . 1 . 1 t . I > 1 1 t • 1 1 ( M t { n t 1 1 . • 

II M I ( H II t ll .1 I 1 « MJ (• «' I « . It I Im . .1 t .11 111 t .Mini I <-i 1 -. iliM I ( 
III «' II I <i 1 ll .1 M It 1 1 I Im M' n i| M t II II t r 1 1 .1 II it I <i I I ll <■ I I (' < i r ,( I I h 

1 .' i I I i ' » ♦ i I i M I , A • I It I I M V^/ ' I f . I I I I h I I ' f\ 4 • I 4 I ' i I ' . I I M I { [\\J I M ' M I M I I 

l> n<l V I .1 I «1 ti lint >M II I t t r .1 1 1 t I V . i 1 t im t t li «' .i t li I << t <> . 
1' h' .u I V , In i iuiu' .1 t ll I i' I i' ;i , t In* r M .n t I u I »■ i .n I t » mi m I 

llHMlMtlll.il * I ( ■ M » I i I i ' I M , . It t i V I t V , . n U I I ' * ■ I r I M ll 1 M n I S' t . I I 

I (■ III « I 1 11 M In he . I II M we I <mI . ' 

W ll I' ll till' W n I V'. h t ill }n»i| V t ,1 I I M :i ll 1» t I .1 r t »m( t i «Hii 
lilt' t n { . I I I M nl V v^/ i' t ll I , (lie i ( ' in , ) I ll I 1 1 )> W *' I 1 1 t ( M l r 
li'rii'il to .1.1 l«'.iil ImmIv vJi'l^'lil (I.UW) »M U',111 Innlv 
iii.iriM (I.IIM). 1. 1'. Ill ImmIv iiM'iM i lu' I ti ll I' M iiiiiM*'!*', Ihmi*' , 
.'i U I n , lU' r V t» ll ;i I i IM' , »• I r . 1' li c I .1 r »' r tin* i» I' r »' ll t 
t" a I [Vi'r wi'lj'.iil .ni .illilctr li.iM t lu' l.ji^'.cr lli»'lr 
niiiMc. It' iiM.'i.'i t iiuM I iir )'. icilnr Inrtc poli'iulal. 

III M y ti ll r »mH /M' J M w I iiiiii I n rons I r ah 1 r lU'halr Im iu)w 
fi a r r a »• 1 n J', a:i to vvhal I ;i I Iw I ilea I porci'iit tat ami 
loan hntly inaaii Ini' l lir w ( mm*' i' . Tlir ninri' U'aa body 

ma.Mji ( mu }{ »: I o ) , tiu* .s I I'on^', o r i ho niovomouia and 1' I - 
urt»M; (ho irtoro body I .i i t in» t»as(or it: (a t o tlio 
a I ll I i' t I' t. o floal. Tills (|u»':Jtloii will l)o lui'lhor tlo- 
baliul later In Liio t-liaplor. 

'I'ho fat and loan c: omp oiio a L s of Llio liunitm hotly 
c a n b V d o L V r m I n e d 1) y s over a 1 pro c o d n r o s . On e p r o - 
c o d u r o m o a s ii r e s b o d y (Umii p o s L L I o n by 1 1 y d r o s t a tic ^ 
w c L g h I n ^ and t h o o t h o r by dimply c i r c ii ni f o r o n c o s or 
s k L n f t> 1 d m t? a s ii r c m o n t . 

It L s c omm on know 1 e dg o that L a t p oo p 1 o f 1 oa t 
better than thin people, and this L s because Cat 
tissue is less dense than o t li e r tissues. Consequent- 
ly, hydrostatic weighing, which provides measures 
of body density and specific gravity, can also pro- 
vide reasonably accurate estimates of the proportions 
of percent body fat and lean body mass. 

, In t lU s procedure tlie a t h I c t is completely 
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s t ai\ a r d 1 z imI p r o r imI u r tM> shoiilil hv usrd vjhi'ii taking', 
any .skinfold nu' cU; u r t> nu.M\ t . l lu' ( H I 1 mVn/ i n prnct'durrs 
should bi» fi>llcu>/i>d on tt'inali's: 



1. A lull told ot tat .^;lu)uld hv pinrlu'd up tiMin^ 
un do r I V i n t i s \ \v by tUu inh a n tl t o r o f I n^; c r 

o t^ onv hand . 



While the f o I' d Is hold firmly between the 
finv, t?rs, the calipers should be applied to 
the fold beneath the fingers. 



Take recordings to the nearest li a 1 f millimeter. 

Duplicate the measurements ntll two consecu- 
tive measurements agree wit;, in one millimeter. 

In young women, the best prediction comes 
from a vertical skinfold over the iliac 
crest in the mldaxillary line and from a 
vertical .skinfoid on the back of the arm 
halfway between the shoulder and elbow 
measured with the elbow extended.^ 

C c> in p u t a t 1 o n of density: 

Density = 1.07 9 43 - 0.00220 (tricep skinfold) 
+ 0.00 4 5 (supra iliac skinfold) 

Computation of percent body fat: 
Z body fat = 100 x 4.570 -4.142 

density 
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BODY COMPOSITION' CHARACTERS 



Site and Group 



Number Age 



H t 
(cm) 



Squaw Valley 8 

1977 National 
Champions 

SquawV alley 6 A 

1978 Intermediate 
Camp 

Squaw Valley 36 

1978 Elite Camp 

Ohio State 9 2 

1979 AAU National 
Top 10 Teams 



Wt 
(kg) 



Density 



Fat 



20.1 166 52.7 1.051 

(1.55) (8.32) (6.A1) (.007) 



15.5 16A 5A.2 1.0A7 

(1.97) (7.56) (6.97) 

16.3 164 54.5 1.047 

(1.92) (5.08) (5.11) 



17.7 
(2. 16) 



52.8 



1 .050 
( .008) 



LBW 
(kg) 



20.1 42.0 
(2.95) (4.2) 



2 2.4 42.1 
(4.27) 



22.1 41.5 
(3.98) 

20.5 43.5 

(2.0) (1.9) 



BODY FAT OF SYN CHRONI ZED SWIMMK RS 



With, the testing performed at the Olympic Train- 
ing Center, Squaw Valley, Ca., and at the AAU Nation- 
als at Ohio State University a profile of total body 
'fat and lean body weight in national class synchroni- 
zed swimmers is now available to the elite as well as 
novice swimmer and coach. 

Table I reports the results of the underwater 
weighing completed at the various site's. Mean and 
standard deviation are recorded. Height is recorded 
in centimeters (1 inch = 2.5 4 centimeters) and total 
weight and lean weight are in kilograms (2.2 pounds = 
1 kilogram). 

These results point out that the top synchronize 
swimmers are from 20 to 22% body fat. But, is 20 to 
22% body fat the most ideal percent body fat for a 
synchronized swimmer? This question is now being 
raised by many coaches. Should the girls remain at 
this percentage and assume the fat adds in buoyancy 
or would a decrease in percent fat and increase in 
lean body mass (muscle) increase strength and execu- 
tion of figures. These questions need to be answer- 
ed by further research. Of course, it should b.^ re- 
membered that a routine requires a fair degree of 
aerobic fitness and a high percent body fat may have 
a negative influenceon performance. At the present 
time it is safe to assume that the percent body fat 
of the girls should not be much above 22%. 

Los i ng^ We i gh t 

If you suspect that a particular athlete is over 
weight, only three alternative methods are available 
for reduction of weight: 1. increased energy ex- 
penditure and constant food intake, 2. decreased 
food intake and constant energy expenditure, 3. a 
combination of methods 1 and 2. 

In most cases, energy balance is altered to 
create a negative caloric balance of approximately 
1,000 kilocalories/day. Each week tlie athlete would 
lose approximately 2 pounds of fat (3,500 kilocalorie 
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I lb. fat). The caloric In^-^ke can be reduced by 
500 to 800 kllocalories a day, and the hard training 
athlete, should never consume less than 2,000 kilo- 
calories a day. Lesser intakes of energy will result 
in increasing utilization of muscle mass as an energy 
source. Less than 2,000 kilocalories a day and th- 
swimmer will begin to Feel sluggish, be more li:.:.>je 
to over-HtrOss symptoms, and be susceptable to ill- 
ness. "Fasting" diets should have no place in their 
program. 

In addition the swimmer should increase their 
energy expenditure by 250 to 500 kilocalories a day. 
Increasing the calories deficit through exercise is 
essential if weight is to be lost at a desired rate 
and as fat, wi\ile taking a 2 , 000 kilocalorie diet'.5 

The dieting athlete should observe the following 
suggest Ions : 



1. Eat a well balanced diet. 

2. Kat smaller, but more frequent meals. 

3. Chew food slowly and thoroughly. 
A. Avoid fasting and fad diets. 

5. Replace water loss. 

6. Reduce carbohydrate intake. 

7. Decrease intake of solid fats. 

8. Keep protein intake up. 

9. Use unsaturated fats and oils. 

10. Emphasize intake of fresh fruits and 
vegetables. 

11. Snacks should be nutritious; no junk food. 

12. Supplement di.et with a multiple vitamin and 
mineral tablet. 

(Gaining Weight 

I'or the synchronized swimmer who desires to gain 
weight, the Increased mass should preferably repre- 
sent m u scles rather than fat. Simply adding body 
weight will not be to the swimmers advantage, unless 
the tissue can be utilized for increased performance. 
Thus the athlete should be encouraged to initiate a 
weight training program (if one is not already used) 
in conjunction with increased caloric intake. 
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' A re'alistic schedule is important in any weight 
gaining program. An excess of 2500 calories is need- 
ed to gain one pound of lean body mass by the active 
swimmer. If she already consuming 3000 calories 

a day, she can gain approximately two to three pounds 
each week if she is able to ingest 4000 calories a 
day. It is important that they do not exceed more 
than an extra 1000 to 1500 calories a day, if accumu- 
lation of excess fat is to be avoided. The high cal- 
oric d'iet should take^ place only on days of vigorous 
training. 

Below are listed some guidelines to follow in a 
weight gaining progr a-m : 

1. Check the general composition of the food 
they eat. Protein should average 15 to 

20% of the diet. These levels will provide 
abundant protein to provide the amino acid 
building blocks for new lean body mass. 

2. Check their living habit, s; are they getting 
enougli rest and sleep. 

3. Evaluate the diet in order to determine the 
caloric intake. The reason for underweight 
may be that the current caloric intake does 
not meet their daily needs. 

4. Protein supplements are not needed if the 
athlete is consuming a balanced diet. 

5. There are several high caloric food sUpple- 
ments on the market. For example. Ensure 
Plus (Ross Laboratories, Columbus, Ohio) 
contains 355 calories in an 8 oz , can, which 
is composed of 14% protein, 31.5% fat, and 
54.5% carbohydrate. A can with each meal, 
along with the normal dietary intake, would 
be an effective means to increase both cal- 
oric and protein intake. 

6. In recent years the use of synthetic anabolic 
agents (steroids) has received much publicity. 
The scientific literature is still not in 
agreement as to its positive effects of in- 
creasing muscle mass which will be of bene- 
fit to the athlete. Wha". is known is that 
any female who takes then for as long as a 
few weeks may develop acne, deepening of the 
voice, excessive body hair, and enlargement 

6 3 



of the breasts (because some of the hormones 
ar^: converted to the female hormone, estrogen) 

It is obvious that the use of these hormones has 
no place in any athletics and will be detrimental to 
the swimmer inthe.longrun. 
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NUTRITION GLOSSARY 



CARBOHYDRATE - An energy yielding nutrient of plant 
and animal origin composed of carbon, hydrogen 
and oxygen; simple sugars and starches are the 
forms of carbohydrate found in foods. 

FAT - A nutrient of plant and animal origin that is 
composed of carbon, hydrogen and oxygen; fat Is 
the most concentrated source of energy of the 
three energy yielding nutrients. 

G L Y C 0 G E N - The storage form of carbohydrate found in 
liver and muscle; used as a source of energy ftr 
mu s cu lar wo rk . 

GLYCOGEN LOADING - A two phase training technique in- 
volving diet and physical exercise that initially 
depletes the muscles of glycogen and then repletes 
glycogen stores to a greater level than had 
originally been maintained; for use by athletes 
participating in long endurance sports. 

KILOCALORIE - The unit of measure for the energy that 
is supplied when food is oxidized in the body; 
kilocalorle Ls the amo un t of heat necessary to 
raise A. 2 cups of water one degree centigrade. 

MINERALS - Klements which are found in the earth's 
crust and are essential for normal growth and 
maintenance of life; minerals are subdivided into 
macro- ;:ind micro- categories depending on the 
quantity required by the body. 

PROTEIN - The energy yielding nutrient of plant and 
animal origin that Is primarily composed of 
carbon, hydrogen, oxygen and nitrogen; approx- 
imately 20 amino acids may be combined in diff- 
erent patterns to form many different" food pro- 
teins . 

V I TAM INS - Organic compounds needed in very small 
amounts to promote growth and maintain life; 
vitamins are classified as water soluble or fat 
soluble. 
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NUTRITION 



A Part of the Winning Combination 
I.orri Pdrcello, PhD 



The influence of diet upon athletic performance 
was first studied and recorded by the Greek civili- 
zation in approximately the fifth century B.C. Prior 
to this time, the typical diet of athletes .was pri- 
marily vegetarian and consisted of barley or wheat 
porridge, fruits, vegetables and goat's milk. In 
450 B.C., a trainernamed Dromeris of Stymphalus was 
the first to Introduce the meat diet. He reasoned 
that muscle was extensively used in athletic activity 
and, therefore, athletes needed to replenish this mus- 
cle by eating large quantities of meat. This philo- 
sophy became widespread and persisted without question 
until 1866 when it was proven that physical exercise 
does not influence an athlete's protein requirement. 
Today many athletes still consume diets that are high 
in meat, even though scientific evidence has shown 
that this particular practice will not improve athleti 
pe r f o rman ce . 

Just as the philosophy of the high meat diet is 
based upon tradition, many other current dietary prac- 
tices are founded on mis in f o rma t i on . Some coaches 
exclude milk from pregame meals because of unfounded 
beliefs that it hampers endurance performance and in- 
creases respiratory mucus secretions. Fried foods and 
pork are often restricted because they are believed 
to be difficult to digest. In addit ion , bulky vege- 
tables and cereals are often avoided because they are 
also thought to be poorly tolerated. Certainly a few 
spices can be irritating for specific individuals; 
howev^er, bulky vegetables and cereals are necessary 
for n^^ormal fecal elimination. 

'ietary selection of athletes has been governed 
DO long on the basisof tradition or supersti- 
tion. \ Factors that need to be used in the planning 
of prcper nutrition for the athlete include the nu- 
trlticnal requirements of the individual. These re- 
quirements are based on age and sex, additional needs 
imposed by the type and amount of activity performed 
and the effect af dietary supplementation on athletic 
performance. Parents and coaches should assume the 
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responsibility of providing sound nutrition advice to 
athletes so that dietary practices may help rather 
than hinder the athlete's attempts to improve per- 
formance.^ 

BASIC NUTRITION PRINCIPLES FOR ATHLETES 

Within thelast 10 years the Am eric an public has 
become aware of the contribution that sound dietary 
practice makes to physical and emotional well-being. 
The proper diet is certainly necessary for the health 
of all people. This fact is especially true for in- 
fants, children and adolesc ents who ^>are still growing 
and require nutrients to support the vital growth 
process. When an individual participates in rigorous 
physical activity, nutritional demands increase even 
further. So, the nutrient needs of children and ado- 
lescents involved in athletic competition are compound- 
ed by the on-going growth process and the increase level 
of physical activity. These children a id \teenagers 
have, perhaps, the greatest nutritional ne^ds of any 
specific age group in tlie population. To help meet 
those requirements, the athlete must start with know- 
ledge of the basic principles of nutrition and /apply 
this knowledge in selecting a good diet. 

Protein ^ ^ 

Protein is the nutrient that is probably most 
misunderstood by athletes. Proteins are large, complex 
molecules of plant and animal origin which are prim- \ 
arily made of carbon, oxygen, hydrogen and nitrogen. 
Each protein is a c omb in a t i on o f subunits called amino 
acfds which are linked together to form one large 
molecule. There are approximately 20, major amino acids 
that may be combined in different patterns to form 
the many different food poroteins. 

When protein is digested, it is broken downinto 
individual amino acids and absorbed for the body's 
use in this form. Thus, it is easily understood that 
the body really requires amino acids for maintenance 
of life rather than the large, complex protein-mole- 
cules, even though food proteins are the sources of 
amino acids in the diet. Of the 20 major acids, nine 

68 



are known L o be essential a n tl the remainder are called 
non-essential. An amino acid is considered to be 
essential when tlie body is incapable of syntliesizing 
that amino acid and it must bo provided in tlie diet. 
Non-essential amino acids may be made by tlie body from 
c a r 1) o n , oxygen, hydrogen and nitrogen .atoms and, there- 
fore, do not need to be supplied In the diet. An 
important point to remember is that all amino acids 
'are needed by the body but some (essential) must be 
provided in the diet and others (non-essential) can 
be made by the body. 

Protein performs three primary functions. All 
of the cells that make up bodily tissues and organs 
have protein as an integral part of the cellular 
structure. Other compoun'ds in the body are also 
proteins such as enzymes and hormones which help to 
regulate the bodily processes that are crucial to life 
Finally, proteins may i)rovide energy when sufficient 
amounts of other energy-yielding nutrients are not 
present in the diet. 

It is surprising to most athletes to find that 
tliey do not need more protein than an inactive Individ 
ual of comparable size and age. Muscular work does 
not significantly influence protein metabolism, so 
participating in athletic competition does not in- 
crease a person's need for protein. Athletes do, 
however, require more food energy or kilocalories to 
support the increased physical activity. If insuffi- 
cient food energy is provided in the diet, protein 
will be used as an energy source rather than for 
growth and repair of tissue. Consequently, athletes 
do not need to eat great quantities of protein, but 
do need to eat enough Pood energy to allow protein 
to be used for growth and repair of tissues. 

Ca rb ohy dra t c 

Carbohydrates are molecules of plant origin that 
contain carbon, oxygen and hydrogen and are smaller 
than protein molecules. The diet supplies two types 
of carbohydrate including the simple sugars and the 
complex carbohydrates. Sucrose or common table sugar, 
glucose and fructose are examples of the simple sugars 
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Complex carbohydrates include the starches found in 
breads, cereals, potatoes, pasta and rice. 



All carbohydrates are digested and absorbed in 
the form of iiiono saccharides, which are the subunits 
of the complex molecules. The function of this 
nutrient is to supply energy for the body and this 
Is accomplished by sending glucose, a monosaccharide, 
into the bloodstream. The tissues may then receive 
and use glucose as a source of energy. Dietary glu- 
cose is absorbed into the bloodstream from the digest- 
ive tract and remains intact as an energy source for the 
tissues. Other monosaccharides, such as fructose, 
must be converted to glucose in the liver after they 
have been absorbed. The glucose is then released 
from the liver into the bloodstream to be used by the 
tissues. 

It is recommended that all people, including ath- 
letes, consume 50 percent of their food energy or kilc- 
calories in the form of carbohydrates. This nutrient 
is not stored in large quantities in the body; how- 
ever, the liver and muscles contain a small amount of 
stored carbohydrate. Glycogen is the animal storage 
form of the nutrient just as starch is the plant stor- 
age form. Starch and glycogen are large molecule 
containing many monosaccharides. If too much carbo^ 
hydrate and total food energy is consumed, the carbo- 
hydrate is converted to fat and deposited under the 
skin and around body organs. 

Fat 

The last of the three energy yielding nutrients 
to be discussed is fat. A fat molecule contains 
carbon, oxygen and hydrogen and is primarily composed 
of three fatty acids. Fatty acids are the subunits 
of fat just as amino acids and monosaccharides are 
the subunits, for protein and carbohydrate. Fats of 
vegetable origin are mainly unsaturated, while animal 
fats are generally saturated. Fatty acids that 
will not accept additional hydrogen atoms are called 
saturated because the molecule is completely satur- 
ated with' hydrogen. Similarly, un saturated fats are 
so named because they will accept additional hydrogen 
a t oms . 
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In the United States, AO to A5 percent of the ki- 
localorles In the average diet are supplied by fat. 
Many health professionals have expressed concern that 
this level of fat intake will contribute to the 
onset and incidence of heart disease and recommend 
that only 30 percent of food energy be provided by 
fat. Table 1 provides information concerning dietary 
sourcL^s of fat, as well as protein and carbohydrate. 



TABLE 1 



ENERGY PROVIDING NUTRIENTS 



Nutrient 



Common Food Sources 



Protein 



Meat fish, poultry, eggs, cheese, 
peanut butter, nuts, dried peas 
and beans, milk. 



Carbohydrate 



Fa ts 



Breads, cereals, pasta, rice, 
potatoes, sugars. 

Butter, shortening, margerine, 
vegetable oils, cream, salad 
dressing. 
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Vi t ami ns 



Vitamins are organic compounds that are needed 
in small amounts to rei^ulato chemical reactions that 
are necessary for growi:h and the maintenance of life. 
The known essc»ntial vitamins may be divided into two 
categories. Vitamin C and the B- complex vitamins 
ire called water solubl? and are not stored in very 
large quantity in the hotly. The fat soluble vitamins 
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greater quantities of vitamins than sedentary individ- 
uals. The one exception to this statement is thiamin, 
which is part of the B- complex. The Food and Nutri- 
tion Board of the National Research Council-National 
Academy of Sciences recommends that thiamin intake 
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entary individuals will, therefore, r 
level of thiamin in the diet. Fortun 
is found in a variety of foods includ 
beans, nuts, breads, and cereals, so 
eating a varied diet will receive mor 
food intake increases. 

Many athletes have adopted the p 
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ten ti^al^ .h^ zard. As previously stated 
vitamins £ire stored in the body and c 
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TABLE 2 - FUNCTIONS OF VITAMINS 

Vi t amin Fun c t i on 

A Essential for vision in 
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Necessary for m a i ii t e n an c e of hv!a.lthy 
t'pithelial cells in skin and mucus se- 
cret i n^', ep i t he Hal cells of the rfisp i ra~ 
t o r V , ^as t ro intestinal :*nd gen i t o urinary 
t r a c t .^r . 

fM- pm() I e s calcification of bones and teeth. 

i: X a c t function f v i t a m .< n E is still 
^unknown. This vitamin ,..ay help in pro- 
i^c tin^^ the fats in the body from being 
(1 c\ t r c) y e d . 

sts in the normal blood clotting 
I r c ' II . 

iV* rf its the formation of healthy co 11a- 
y\ e ul which is responsible for binding 
■ co/l^\ to^'.ether. Assists in the absorp- 
o n o f iron and calcium. 

Thiamin (I^^)' I^'.sential for the conversion of food to 
a form * : f energy thaL t'ne body can use. 
Necessary for the normal functioning of 
the nervous system. 

Riboflavin (ontributes to the process of converting 
(Bo) food to energy for the body's use. 

Niacin ' Necessary for conversion of food to en- 
ergy. Involved in che synthesis of fat,, 
protean and specific c a r b chy dxa t es in e 
body. 

T'yridoxine Essential for ti\e metabolism of protein- 
(B^) in the body. Needed for normal function- 

ng of the cencral nervous system. .* 

Kolacin Contributes to the formation of red blood 

cells and proteins. 

Cob a lam in Necessary for normal growth. Assists in 

(B|2) ^^^^ maintenance of healthy nervous 
n issue. Essential for norm/il blood 
formation . 
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M 1 [U; r a I s 

' »• 

M L !i u r a 1 s I J', a n i : s u U s t a n i: u s which are 

found In tli e c :\ i rust, <;omo of'wliich arc con- 

sidered to he e s : , ; ! 1 L i a I to man. This category of 
nutrients can be divided Into two s u h - c a t e go r i e s on 
the h a s 1 s of amounts c o u s L d e r e d to be necessary for 
THc'^ 1 n L e n an ce of health. The major or macro minerals 
are s o d I iifn , potassium, calcium, pliosphorus, magnesium, 
sulfur and chlorine. Tliese minerals are needed. in 
quantities greater than 100 milligrams per day. \ 
Mlcrc> or trace minerals are needed in quantities less 
til an tli Is amount and include iron, copper, iodine, 
fluorine, zinc, chromium, cobalt, manganese, moly- 
bdenum and selenium. 



The functions of minerals are three fold. They 
serve? ns integral components of specific tissues, for 
example the deposition of calcium and phosphorus in 
bones and teeth. Minerals are also incorporated into 
enzymes and hormones which help to regulate chemical 
reactions in the body. Lastly, minerals play an 
important role in regulating body processes that are 
not controlled by enzymes or hormones. Description 
of the individual functions of the majority of min- 
erals is provided in Table 3. 

Athletes consuming a varied diet including dairy 
products will receive adequate amounts of minerals 
to promote health and outstanding athletic perform- 
ance. The only mineral that may be provided in sub- 
optimal quantities is iron, if care is not taken to 
incorporate iron rich foods in the diet. All teenage 
and mature women experience an increase in the need 
for iron as a result of the onset of menarche. In 
addition, a condition known as sports anemia may fur- 
ther compound the iron requirement of female adoles- 
cents. 5 ports anemia is i.ron deficiency anemia and 
results primarily from loss of iron in sweat. The 
athlete participating in long endurance sportsis the 
main candidate for this condition, although athletes 
c 6m petlng in other types of sports have encountered 
the problem. Careful inclusion of iron rich foods in 
the diet, such as liver, egg yolk, spinach and dried 
fruit will usually act as a preventative measure or 
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remedy the MltuaLlon If It I present. Fn extreme 
cases, a physician may be consulted to p r e 5} c r i b e a n 
Iron supplement. 



TABLE 3 - V U N C I' : 0 N S 0 1' M [ N K R A h S 



M I n e r a L F u c t i _ o n s 

Calcium Contributes to the structure of bones and 

teeth. Permits normal blood clotting. 
I^tisentiai for muscular contraction. 
Needed for normal neural transmissions. 



Phosphorus Contributes to the s 
teeth. Necessary fo 
Lease of energy from 
d ra t e and fat. 



tructure of bones and 
r Che controlled re- 
protein, carbohy- 



Magneslum Necessary for all reactions in the body 

that require the use of energy. Essent- 
ial for muscular relaxation. Permits 
normal neuial transmission. 



Sodium Maintains normal water b,a lance. Needed 

for normal transmission of nerve impulses 

Potassium Maintains normal water balance. Needed 

for normal transmission of nerve impulses 
Eissential for muscular relaxation. 

Iron Combivies with compounds in the red blood 

cell? to carry oxygen from the lungs to 
other t^issues in the body. 

Iodine Regulates bodily growth and development. 

Regulates the rate of metabolism. 



Zinc Necessary for normal growth and gonadal 

development. Needed for normal taste 
acq u i t y . 



Water 



The final nutrient of 
essential nutrients is wat 
of the body weight ofmost 



the six categories of 
cr. Fifty to 60 percent 
individuals is water and 
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this iiutrii'ML liaM niaiiv importaiiL fiiiuM I(mis to per' for in. 
Wali-r I ^; ii m I d iM- imI to be a ^;trlu•tu^al coinponent of 
I) 1 () I) tl , it Is t h (.* ino (1 I urn i i\ wh i c \\ all t h e* c h en I c a V r o - 
I L" t I on s in t h t* body take place a nd It c on t r i h u l o. r, t o 
the,- rt* ^» n 1 a t I o n of body t t-mp c r a L u r e . Tli I .s last role 
of water i s \i a r t I c u 1 a r I y i: rur [ a I to the athlete p a r - 
t I 0 I p a t I n ^ In r I ^» o r o us a c t i v i t y in a war in e n v I r o n me n L « 

I) e s I r a b I e water Intake is a b o u t 2 , 'j (\ u arts of 
water e r day for an adult of nornifil body temperature 
living In a temperate climate. This water Is supplied 
h y f o o d s a n d b c» v e r a , as well as drinking water* 
When a p e r s o n is i n w a t e r balance the 2.5 quarts of 
water consumed are offset with an eciual loss of water 
t b r i> u h urine, feces, perspiration and exhaled air. 

T h i s b a I a n c e of w a t e r and output Is d e s i r -i b 1 e 
and [problems arise f r the athlete w h o d cones d ^ h y 
d r a t e d . F a t i q u e and Loss of strength a r [) . i m .'^ r , 
symptoms of mild dehydration antl o[^po:-50 a t 1 of the 
positive efforts the athlete has made ' ov 1 1 1 c r e a . > 1 n 'g 
strength and s t a m 1 n a . T n more rev c r e c. i: > . * s r> f d ( a y - 
d r a t i o n , heat stroke and death r ua y o ( . l u ' . These 
p r b I e m s are unnecessary and e la p h a ■^ 1 z c h q n e e d for 
replacing water loss on an b o u r . y b a s i as :h e a t h 1 c» t 
trains and competes. T t should be noted ih it t ii i r s t 
may not alway.-> l> f» relied upon t^ indicate to the 
athlete that water replacement v s n e r e - s a r y . T ii 1 
point is particularly true foe a t. ^' ' e t e s competing L n 
long I.' n d u r a n c e sports in very w m i 'n and dry climates, 
where water requirements may be 1: i. g h a r, 10 quarts per 
day. 

Food lyu e r ^y 

The energy yielding a u t r 1 e n . s Include p r -> t e i n ^ 
c a r b o h y d r a t e . a n d fat. The body rn u s c ^ o rr^ e r t t r a ioi d 
to a form of energy that it can u s t c. .« u p o r t: r h e 
growth p r c e s s , physical activity and ui e t o o 1 i j r - 
cess that maintain life. Another e n r g y ^' • e i n ^; 
substance t lia t may also be included i r» t ne i 2 1 is 
alcohol. Approximately 70 kilecalories o food 
energy are supplied by 10 grams of a 1 c ; ^ r o i . A 1 ( < , h o 1 
provides little else besides food cnorgv l., the 'ec. 
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Ill,, food iMHM-)'V ; runt.: i'l iiiDclf Till I.' 1 y acllvi.* 

fiMuaU'-s Df varying ar.^' ■ - ' i^uiul ' TahU' A. 'I'lio 
unit. i>f iiu*a.^5urt' for fnod nuTj'.y i jj lli' i I o c. a 1 i> r U* 
£Hid iK a of heal, which c x i> rtv-; ?; i ■ ' i.Im' umT^',y 

(WintiMU iif food. Ont.' kilocalorU- 1:. i lie amoim L of 
ht'cit that. 1h necessary to r a I e 4.2 cops of water one 
d f r e c e n t I r a tl e . 

A i>e rson we I ^;h I n I 50 pounds recju I res 1. 1 ki 1 o- 
ca lories per minute or 6 60 k 1 1 o c a 1 o r I e s per hour for 
the activity of swlmmlny^. l\ody weight Influences the 
energy requirement for activity, so that a person 
welglilng 120 pounds will require less energy to do 
the same activity th^in a 150 pound individual. Degree 
of muscular work also Influences energy requirements, 
[f two girls of equal weight swim for one hour, with 
one swimming two miles per hour and the o t h e r >^f o u r 
miles per liour, the latter will require more energy 
to support that activity than the former. 

Athletes participating in strenuous events will 
obviously require more food energy than the amounts 
whlcli arc suggest In Tabic 4. One simple recommend- 
ation Is for athletes to cat until their appetites 
are satiated. This does not Imply that they should 
stuff thomselves with food until emotional satisfac- 
tion Is .:ttalned, rather the absence of physical 
hunger should be the cue for Cc?'^ option of eating. 
If body weight Is not maintain^ ithlr several 
pounds, the athlete may need t . nke a concerted 
effort to consume more foods that are concentrated 
sources of food energy. 

TAB LE 4 - RHCOMMKNDED DIETARY ALLOWANCES FOR FEMALES 
OF VARIOUS AGE OROUPSl 



Nutrients 


Age Groups 


i (years) 








7-10 


11-14 


15-18 


19-22 


Energy (kcal . ) 




2400 


2100 


2100 


Protein (g) 


3. 


44 


48 


46 


Vitamin A f'l . U , 


J 3300 


4000 


4000 


4000 


Vitamin D (I.U. 


. ) 400 


400 


400 


400 


Vi tarn in K ( T . II . 


.) 10 


12 


12 


12 


Vitamin C ( m g ) 


4 0 


4 5 


45 


45 


Folacin (ug) 


300 


400 


400 


400 
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NulrltMitfj A 




[? f () U [> 


fi ( y iMi t'M ) 










- 1 0 




1 


1 a 


19-2 2 




N I a c I II ( lug ) 


1 () 




' ' I f) 


14 


14 




.H lht)f I av I w (mg) 


1 




I . i 


I . 4 


1 . 


4 


Til I am I n ( in s\ ) 


I 


7 


1 . 2 


1 . 1 


1 . 


\ 


Vitamin i'm , ( \\\\\ ) 


1 


') 


I . f) 


2 . 0 


2 . 


0 


V It am In li i ^ (ng) 


'» 


. 0 


'\ . 0 


:i . 0 


3 . 


0 


CI a I c I um ( mg ) 


80 0 




120 0 


120 0 


800 




PlioHphornji (mg, ) 


8 0 0 




I 2 00 


120O 


800 




I c) (I I n L- ( ii g ) 


I 10 




i l!") 


115 


100 




Iron ( m \\ ) 


i 0 




18 


18 


18 




Magnesium ( m g ) 


2 SO 




300 


'JOC 


300 




/ 1 1\ c ( m g ) 


10 






15 


15 




^ r n f o r m a t i o n for 


Tab 


le t, 


was obtained 


f r o 111 N 


a t i 0 n a 1 




A c a lU' my of Science, 


19 74 , 


Kighth Kdition. K 


e commend 


e 


Dietary A 1 i o w a n c e 




P r 1 n 


ting and Pub 


1 1 s li 1 n g 


Office , 





Washington, D . 0 . 
^L^.S <^t:ing t he Diet 

Now that the basic principles of nutrition have 
been discussed, they need to be applied to the selec- 
tion of the diet. One method for selecting an ade- 
quate diet is to use the Recommended Dietary Allow- 
ances (RDA) proposed by the Food and Nutrition Board 
of the National Research Council-National Academy of 
Sciences. The RDA are levels ot intake of essential 
nutrients considered to be adequate to meet the known 
nutritional needs of almost all healthy persons. 
Essential nutrient allowance's for females of various 
age groups are provided in Table 4. 

The RDA are intended for use with groups of peo- 
ple to ensure that a nutritionally sound diet is being 
provided. Nutritionists and dietitians do, however, 
Mse this tool in evaluating the nutritional content 
of individual diets. TMs method of evaluation is 
,ra^het complex. In addition to the RDA, a food com- 
nosition book must be employed, so that the intake 
o I each nutrient may be calculated for the day. 

A more feasible approach to dietary s. election is 
'the utilization of the Daily Food Guide. Foods of 
si Hilar nutrient value are categorized into four groups 

7 8 r , 



, 1 1 u I 1 1 1 1 ni I It • I : i n I I ■ I V 1 i I V ; I I linn < • , 1 1 1 1 ' * ' ^ M ' • i ' < ' : i n y'. )• r . I « • < I 
;ic nr J I 11 to .1 r, • I II I () I in.i I 1 (HI 1 It in' <• I" II I II I lie D .i I 1 v 
1'' niul ( 1 n I 1 1 r { •! |) |- 1 1 V I li I M I in T . 1 1) I (> 'i . When (he .i p p r n 
() |- ( a I I' ! Ml 111 li I 1 ( ) t !• r V I n • . , m i' c n ii s ii in cd t r ( uii . i v ,i i I « • I v 
i) {' I iM ) il . w 1 I li I II I li f I I MM I I u lip s , .1 p p I' (» K i 111 .1 1 I' 1 y 1 0 0 
k I I iM - a 1 <M- 1 1' .'i will Im' Mup i> I t I ■ »t . T lu' I' (• m.i 1 11 (• r o t ( lir 
t 1) ml t' in' I" J', V r r <i II i r r iiM' n t m.i v In* |i i' u v 1 d cd li y .i d d 1 ( I o ii a I 

r V I n ;i t f o iii I lu' t lu > d |' r im p s a lU' i» s , !' a v i c s , lui I I r r , 
iiui I' »■ I II I' , I I' 1 1 I r :i and n t lu' i* M\Vi' iM M . Tlu' a t li 1 c I r \v/li (» 
UMi'.'i Dally I'tMitl (iiiidi- ami st'U'i'ls scrvlnj'.s t roiii 

a va r I f I V o t t' oiul s will lie r (Ui uni I u a diet I li a I will 
r I) II I r I li II I 1' to II p I I iiiuin a Mi 1 1' t I c p r r f H riiia nc o . 

'lAlUd: ') ■ A DA I l,Y I'OOD ClI 1 D l' 

I'o'.ul ()ri>up .unl St'i-vlnj^; r NumbtM' of JW'ivin^^i 

Chi 1 d 'I'l' I' na r Ad u 1 L 

M Ilk: 'J A 2 

1 cup 111 I I k 
1 cup y n y', u r L 

1 \. u z . c lu' r s V 

Mt'at, : 2 2 

^ - i o 7., cdoki'd 111 rat:, "Ish, 

poult y 
A tb.sp. peanut h u t: L f i 

2 c K ^> 

I. cup d r i c tl l> V a a s 

Krui t-Ve^;L! tab I : 4 4 

• i cup ) ' 1 i c c 

cup fruit, \j V y e tab I o 

B rc atl-Cc real: A A 4 

I slice b r (.■ a d 

I c . cold c e i' e a L 

'2 c . c o o k e tl cereal, n o o tl 1 c s , r i c e 
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A I li I f t t"i .Iff .1 I w .1 V ■» ' I I I V i n )'. Ill I III |i I • ) V f I li I r 
jM- I I 1 1 Mil .1 lu' r 1) V |i li 7 '1 I iM I (• I ) II il I I I im 1 iiy, , III (• II I .1 I «l . !.(• I 
|i I I n I' i» I " |) s V r h I n '* ,1 II il »M I .1 r V p r .1 cl I »' c; . I'll rn- 
'i p >' i' ( 1 ( il I f I . I I \' |i I .ir f i I' r S tli.it III ,1 V III' III I II ( I' r r s I 
111 lilt' .1 1 1 1 I r I I ' .III' >• I V f o |M ' 11 I 1 1 .1 il I II , w t ' i )', li t . I I 1 1 ( M 
1 il M M .111(1 t ti (' MSI' III I i ipi I il d I (' I <i r V Ml l> p 1 «' III r II t s . 

(; 1 y I' i» «' II 1, 1) .1 il i II ^; 

A.'i ViMl llMV liM.iII, ); I VM' n u Is iIk sli)r.ip, r IDrm 
ft r a r f M) Il V (I r . I t r I o u ml I 11 I I v f r aiul m 1 1 s ( ■ I c .nnj I <; u s c il . 
.1 M .1 s lui r r i' u t t' iir r p, V d 11 f i 11 ); p h v fi 1 r . i 1 .U" I i v I t v . A 
Ir.ilnlu)', I t' r ti n I i| III' kiu)wu .is f af l> v> li v ^ r .1 I i' lo-nlluv. or 
K, I V i" ' m; I' u I t ) .1 •! i 11 J', t'u .1 1> I (' .'i ( Il r .1 t ll 1 t' t to i m t' r t^l ^w 
K, 1 V r o i; r 1 1 ( , l)V llMM f ttl.lll t W I tU' l\\r allUiUHt llwit I r, I 
M 0 r- iii.i 1 I y I • 1 h iiui (• I (• . This [ lu' r t- a cmI ij 11 a ii L i t. y 
t> f s I t) r" tul V'. ! i n)', r II t lu' u allows tin- . 1 1. li U» I c t u |) a r t I - 
f 1 i> a I ill t ' ml ' I I I n I" f [) i> i" t .s I im I o a )m ' i' r i (hI o I' 
{ i nil' with f ir r .'St am i a a . 

l)Ii'tar-\' li.'t'ttou anil pli' M t- x ^' r i i* must 

111) til I) t* M I t i' I i ! to i lu' r" o a .s );lyiof', imi liLori's. Oiw 
wi'ok prior- t u r « > mp f t [ i I o n , I. lio alliU*ti' iMW^af. o.s tn 
St r I,' nous oxiM risi' a nil t'on;;u(iu^s a tl { t^liaL Is vt'ry 
lil^; h 111 i)rt)Luin a lul tat and Llmitt'tl I 11 carbohyclrnto 
coiiLl'iiI. This jv r . t' tl u r o is c on t. i it u t* d for tliret* days 
a n d c a u s c s a d c [> . t • t o n o f y\ 1 y c o g v n from must: I e . On 
days four, f L v e a i ul six i 1 1 o diet is c li a r\ g e d to include 
a .1 a r g L amount of carbohydrate and exercise is re- 
stricted to a light work out. This n li a s e of the p r o - 
c e d u r e causes r e p I e t ' o a c> f ^; L y c t^ g en in m u s c K' t i i a t 
exceeds the 1 a n t 1 1 y that would normally be present. 
On the day of competition or the seventh day of gly- 
cogen loading, t 1 1 c athlete may eat a w o 1 1 - b a I a n c e d 
diet. 

The ad va nl a g in utilizing t h 1 s t: .1 '. nip.', t l- " !i n i - 
que is that performance > i\ an endurance im^ ^ . n m . . ' be 
prolonged; h o v/ e v e r , t h t l e is also a 1 1 l i d v a n t a g e . 
I' X t r a water is deposited and stored In muscle as a 
result of the increased storage of glycogen. This 
extra water found in muscles may cause a feeling of 
stiffness and a loss of flexibility for the athlete. 
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Wol^hl Cain and L^ms 

Many aililolos arc c on t* o i- no d with aLlalnl. nj» a 
body wi'lp, bt. lliaL Is c. i)m p a t ( b 1 o wllh a b I )^,li 1 ovo 1 ol 
fiLronp, I. b ancl onduranco. Bt)ilv ^vi-ip. lit Is t:liaup, od by 
simply alLi'i'Inp, o n c r p, y balanro, so Lbal wo I p, li t Is lo> 
bv oxptMulIiip, iiioro onor .; V b a ii \ r> o. on s iniio d and wol)', lu 
Is p, aliu'd bv c o II s mil I n p. mo i i Ood onor)»,v I. ban i .s ox- 
pcMidt'd. ilainlnp, or I os i lu; wolj', hL s lion Id b<^ a p, r a d n a 
p r CM', o d u r o w i l li a iiiaximnm p, a 1 n of ono lo r, / - ' pnnnds a 
wo o k . 
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Weight g a i n i n a n a t h 1 o t o s h o u Id be in the Cor m 
of muscle and an additional 2 , ') 0 0 k i I o c a 1 o r i o, .s of 
food energy must be consumed along with r i g o r o u s 
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< • ;i I • I I ' I : r I I ) I ( 1 1 1 1 ' I ) I > n 1 1 ( I lit 1 1 1 X I V III 1 1 M r I ( • ( m t m ' ) , i 1 1 1 i ' 1 1 . 
Add I iM< 'i , DIM) I. I I <M' .1 I iM I M u I I (Kul iMKM y<, V I o I Im' •( 1 c t 
[u- t wt' r l» Ml .1 li (Ml t /DO I' 1 I I M' .1 I (I r I (• |i !• r il .1 V will .» I 1 <uv 

i <) r' ,1 .1 i II < ) I I w 1 ) 1 1 I ) III! il ;l n t mil ; I (' I (' II the ,i ( li 1 c I c I :i 

t r a i II I n I I I', 1 1 I M u : i I V . Tile a (I <| I t I I Ml .1 I r u < m1 • ii < ' i' v iiui v 

hi' M u |i i» M I' d h y X t r' .1 ;i r' V 1 ii y'. i' I f (Hii llic I) .i i I v <mmI 

( ; u 1 <t (' .111(1 M hr r n 1 ii s ,1 r o t t a t , <mmi d I in m ( >, , i u tl 

d (' :i fu' I I i . Till' |» 1 1 V :i i .1 1 f o n d i t I (Ml I iiy; |> r o i .i in I 1 1 a I c m ■ 

i II (• 1 d r with t ln' 1' K t I a t' mul I n t a K r s h »mi 1 d always hr 

ji u |i !• r V I s t' d h V t 1» ^' I r ri I n t' r' or c u a c h . 



1. 1 (pi 1 (1 1) I r t a ry S ii [)[\ I ciiw ii t a 



L I (| 1 1 I d .'1 1 1 1^ p 1 (MiuMi I s d t' M t I', n t' d !i p I' (' ! 1 1 r a 1 1 y i' o v 
a t h I I' I !• .'1 air f nr t' r u t 1 y an t lu' i > a r k c I and usually i \\~- 
v\\n\i' pidtciii, f a r h (» h y d r a ( t' , lal, vitainliUi and mln- 
I'r.i I'lu'si' prodiii'ts may bt* uatMiil in a varlt'ty ci f 

s t t .1 oils . 



rile a t h I o ( o a I I i' iiip L I n J', i ■ i 1 1 o b vul y w (m ^ , h i 

Ilia y I" i II d III a i a d i o t a r y .s ii p p 1 mv at. is a u u a s y w a v 
to 1 a I' r' o a s o food o n r i\ y I ii I a k o . CI on s ami) t I o ii o f 
M (| il I tl .s u p [1 1 iMiu' II t :; has a 1 .s o boon L'oaud to he htMpful 
la provonLlaj^, wol^^,Iil. loss lu a L h 1 o t e .s whi) havo a 
d I r f I i'. u 1 L tilmo ma 1 a I a i a I u bodv wi»I.glit during the 
rompoLlLlvo !-;tN'isoa h I q ii I il til clary Ha|ipUMnents may 
t) f i: a s I t) a ally bo us* I la j) I a c e t> t' a ni o a 1 , If I: I iiu^ d o e s 
u't)t j) t? rni 1 1 t b o pr opal all (Ml and co n s ump t. 1 on t) f fotjd. 
!■ I n a I 1. y , m a ay coaches h a v e c b o s e n to r e p 1 a c e 1. 1 1 o 
t r a tl I t I . ' a 1. p r e a m e meal with liquid dietary supple- 
meats. V.iv. of these products before competition has 
been shown to relieve the n a u s e that many at h 1 e t e s 
experience Just prior to and during the event. 

An lmpt>rtant point to remember is that t\\b iriuid 
.. up p 1 <^ M?e n t s do not impart special nutrients that will 
I ni p r t) V e athletic performance. These products are 
simply CO live a lent substitutes for food when the 
athlete wishes to increase food energy intake or when 
time does not permit the consuniptlon of a regular 
meal. 



FACTS AND FALLACIK S 

Unfortunately, misinformation and superstition 
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of compotl tlon, tlio dlgesllvo proco^;^} la fi lowed down. 
C o n s o (| n v n t: 1 y , a I a r g o p re- v o n t in o a 1 a li o u I d b o o a t e n 
f L V o to six 1 1 o n L' s b e f o r competition so t b a t t b o 
a t h L V t e ' s t o m a l'. h is r I a t i v c I y empty and nausea Is 
not experienced. C) r, o alternative to this p r e - e v e n t 
strategy Is to provide a 1 i g b t , I ^ l j; h carbohydrate 
meal to tbe com|. etltor three !\^>'.ra before the event. 
Carbohydrate Is digested more cj a L c k I y than protein and 
fat, and will not remain in the stomach as long a time. 

^J^} JL£L!riy_-iL-^ " Ono or two ni e a 1 a a day I s a d e q u t e for 
an athlete, If boti\^ weight Is maintained. 
Ka c t - Blood glucose Is a fuel that athletes use to 
supply a source of enerj;v for muscular work. The diet 
Is a p r I r y . o a t v i b u t o r of glucose for the bloodstream 
and meals s b o a 1 d be eaten f r e cj u o n t 1 y to ensure an ade- 
quate supply of blood glucose is available for physical 
activity. 1' o o d Intake should optimally be divided into 
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slioiilil l>r runs unit' ll l>v atlilt'ti's wlm wish I <> hilllil up 
I In • I I m ll i r I r s . 

Kaci 1*1 ill I' In ami amino a r i il s u p p I • • uif n I s an* m» I 

n » • r I • • i ^ i a I " V I ' > supply p f 1 1 I i • I 1 1 1 o i ' j', t » i w ( 1 1 i > f i u ' w ( I M j J m • 
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Kail KV CamlU'f., sv^/m•ts, tats and friod f o o d ,s 

slum Id not c a It'll wlirn an a L hit' to i i\ lu t. raintn^;. 

I'l. t - S V u I' ll r (> n i /, o d j;wtni liters may have food enor^'. y 
r r (| n I r tM!U' n t of 2,8()(^ k i I ^ . a 1 o r i o ^; or more per day 
iU' p r ll d • n .!>. n a im ' :n\d tlir Irvel u f activity. As 
[> T- o V i o u s I V d t .s (, ll s - ; o (1 , s e I o c t i o n o t' f o s according 
r o L hr 1) a i I V V o od C u I di* su p p li approximately 1,200 
■ i 1 I ) c a 1 o . i e s . r h o r e f o r , It is n c o s s a r y f o r a I li 1 e t e s 

. t eat s (MHO t o od s t 1k^, t e. o n t a i n s u a r s an d fats to 
<.-.>n. Slime the additional food energy that is rerjuired 
to sup[iort I lie Lncroa^;od lovel of physlc^al activity. 
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N e c c y, s a r y f o r m a i ti t e n a n c e of h a a 1 1 h y 
t-p i t he 1 [ a 1 cells in skin and mucus s e- 
i-relin^', upithelial cells of the respira- 
t o r V , gas t ro intestinal :*nd gen i t o urinary 
I r a c I .^r . 

0 ' [M-pmoLL'S calcification of bones and teeth, 

i: X a c I function f vitamin E is still 
^unknown. This vitamin ,..ay help in pro- 
r^i; liny, the fats in the body from being 
( i c\t r o y e d . 



]/ A s ^; I s t s in the n. o r m £i 1 blood clotting 



e :-; s . 



iV* rij i f s t. h e formation of healthy colla- 
gen/, which is responsible for binding 

; together. Assists in the absorp- 
o f iron t'l n d calcium. 




Til i am in (I^^)' I>'.s e n t i a 1 for the conversion of food to 
a form * : f energy thaL t'ne body can use. 
Necessary for the normal functioning of 
the nervous system. 

Riboflavin Contributes to the process of converting 
(Bo) food to energy for the body's use. 

Niacin ' Necessary for conversion of food to en- 
ergy. Involved in che synthesis of fat,, 
protean and specific c a r b chy dxa t es in t'e 
body. 

T'yridoxine Essential for tiie metabolism of protein- 
(B^) in the body. Needed for normal function- 

ng of the cencral nervous system. .* 

I'olacin Contributes to the formation of red blood 

cells and proteins. 

Cobalamin Necessary for normal growth. Assists in 

(B|2) ^^^^ maintenance of healthy nervous 
tissue. Essential for normal blood 
formation . 
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M 1 r a 1 s 

Mitiurals i j'.ani : suhstamies which are 

found In tis e cai rust, <;omt' of which arc con- 

sidered to he e s s ; ! i L i a I to man. This category of 
nutrients can be divided Into two s u h - c a t e go r i e s on 
the a s i s of amounts considered to be necessary for 
THcj^ln tenance of health. The major or macro minerals 
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The functions of minerals are three fold. They 
servf! ns integral components of specific tissues, for 
example the deposition of calcium and phosphorus in 
bones and teeth. Minerals are also incorporated into 
enzymes and hormones which help to regulate chemical 
reactions in the body. Lastly, minerals play an 
important role in regulating body processes that are 
not controlled by enzymes or hormones. Description 
of the individual functions of the majority of min- 
erals is provided in Table 3. 

Athletes consuming a varied diet including dairy 
products will receive adequate amounts of minerals 
to promote health and outstanding athletic perform- 
ance. The only mineral that may be provided in sub- 
optimal quantities is iron, if care is not taken to 
incorporate iron rich foods in the diet. All teenage 
and mature women experience an increase in the need 
for iron as a result of the onset of menarche. In 
addition, a condition known as sports anemia may fur- 
ther compound the iron requirement of female adoles- 
cents. 5 ports anemia is i.ron deficiency anemia and 
results primarily from loss of iron in sweat. The 
athlete participating in long endurance sportsis the 
main candidate for this condition, although athletes 
c dm petlng in other types of sports have encountered 
the problem. Careful inclusion of iron rich foods in 
the diet, such as liver, egg yolk, spinach and dried 
fruit will usually act as a preventative measure or 



remedy the sltuallon If It I present. Fn extreme 
cases, a physician may be consulted to prefjcribe an 
Iron supplement. 



TABLE 3 - F'UNCrrONS 01' MENKRALS 



M I n e r a L F u n c t i_p n s 

Calcium Contributes to the structure of bones and 

teeth. Permits normal blood clotting. 
I^tisential for muscular contraction. 
Needed for normal neural transmissions. 



Phosphorus Contributes to the s 
teeth. Necessary fo 
Lease of energy from 
d ra t e and fat. 



tructure of bones and 
r Che controlled re- 
protein, carbohy- 



Magneslum Necessary for all reactions in the body 

that require the use of energy. Essent- 
ial for muscular relaxation. Permits 
normal neuial transmission. 



Sodium Maintains normal water b,a lance. Needed 

for normal transmission of nerve impulses 

Potassiun Maintains normal water balance. Needed 

for normal transmission of nerve impulses 
Eissential for muscular relaxation. 

Iron Combivies with compounds in the red blood 

cell5 to carry oxygen from the lungs to 
other t^issues in the body. 

Iodine Regulates bodily growth and development. 

Regulates the rate of metabolism. 



Zinc Necessary for normal growth and gonadal 

development. Needed for normal taste 
acq u i t y . 



Water 



The final nutrient of 
essential nutrients is wat 
of the body weight ofmost 



the six categories of 
cr. Fifty to 60 percent 
individuals is water and 
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this iiutrii'iiL ha."-; niaiiv importaiiL finuM idiis to pcM'fcjrin. 
Wati-r I ^; co ii m I d i' r imI to be a ^; t r u i* t ii r a I c om p o n en t of 
1) 1 () I) tl , it Is t h (.* ino (1 I urn i i\ wh i c: h all t h c h en I c a 1 r o - 
jctldus in thf body tako place and It c on t r i h u t o. to 
the., r f ^» n 1 a t I o [i of body t e m p u v n L u r e . T h I .s last role 
of water i s \i a r t I c u 1 a r I y t: r n i a I to the athlete p a r - 
tlflpatln^ In rI^»orous activity in a warm environment. 

I) e s I r a b I e water Intake is a h o tit 2 , [') (\ u arts of 
water e r day for an adult of nornifil body temperature 
living In a temperate climate. This water Is supplied 
h y f o d s a n d b c» v e r a e , as well as drinking water. 
When a p e r s o n is i n w a t e r balance the 2.5 quarts of 
w a t e r c o n s u m e d are offset with an e (.[ u a 1 1 o s s of water 
through urine, feces, perspiration and exhaled air. 

'1' h I s b a I a n c e of w a t e r and output is d e s I r -i b 1 e 
and [problems arise for the athlete w h o d * » cones d ^ h y 
d r a t e d . I'\a t i q u e and Loss of strength a r [) . i m .'^ r , 
s y in p t o m s of mild d e h y cl r i\ t i o n and o p r) :-5 o a I. 1 of t h e 
positive efforts the athlete has made 'or 1 1 i c r e a . > I n g 
strength and s t a m i n a . T n more rev e r e c i: > . * s r> f d ( a y - 
d r a t 1 o n , heat stroke and death r \ a y o ( . l u ' . These 
problems are unnecessary and e la p h a ■^ 1 z c* c h e n e e d for 
replacing water loss on an h o u r . y b a s i as : 1\ e a t h 1 c» t e 
trains and c o m p e t e .s . T t should be noted ih it t ii i r s t 
may not a 1 w a y l> f» relied upon t ^ indicate to the 
athlete that water replacement v s n e c e - s a r y . T ii 1 
point is particularly true foe a t. ^' ' e 1 1* s competing in 
long I' n d u r a n c e sports in very w m i 'n and dry climates, 
where water requirements may be 1: i. g li a r, 10 quarts per 
day. 

Food lyu e r gy 

The energy yielding a u t r 1 e n . s Include protein, 
c a r b o h y d r a t e . a n d fat. The body rn u s* c ^ o rr- e r t t r a ioi d 
to a form of energy that it can us'- To _'i:p.^ort: rhe 
growth p r c e s s , physical activity and ui e t h o 1 i c ]. t - 
cess that maintain life. Another e n r g y ^' • c i n g 
substance t lia t may also be included in tne i 2 1 is 
a I c o li o I . Approximately 70 k i 1 e c a 1 o r i e s o food 
energy are supplied by 10 grams of a 1 c ; ^ r o i . A 1 ( < , h o 1 
provides little else besides food cr^orgv the 'et. 
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Ill,, food iMHM-)'v ; runt.: i'l lUDilf r;i n.' 1 y acllvt.* 

fiMuaU'-s Df varying ''n^'' - ' 1<'Hiu1 ' TahU' A. 'I'lio 
unit, of iiu*a.^5urt' for i'nod riUTj'.y i jj lli' i I m'. a 1 i> r U* 
and is a [ l of lu»ai. which c x p r tv-; ?; i ■ ' ilie (JmT^',y 
(,w)ntiMU of food. Ont- kilocalorU- I:, i lie amoun L of 
ht'cit that. 1h ufcrssary to ralso A. 2 cop-^^ water one 

d f r e c t • n t I r a tl o . 

A person wcl^^hln^', 150 pounds reciulres 1.1 kilo- 
calories per minute or 660 k 1 1 o c a 1 o r I e s per hour for 
the activity of s w I nun I n y» . 1\ o d y weight Influences the 
energy r eq n I remen t for activity, so that a person 
welgliing 120 pounds will require less energy to do 
the same activity th^in a 150 pound individual. Degree 
of muscular work also influences energy requirements. 
If two girls of equal weight swim for one hour, with 
one swimming two miles per hour and the o t h e r >^f o u r 
miles per liour, the latter will require more energy 
to support that activity than the former. 

Athletes participating in strenuous events will 
obviously require more food energy than the amounts 
whicli arc suggest in Table 4. One simple recommend- 
ation is for athletes to eat until their appetites 
are satiated. This does not Imply that they should 
stuff themselves with food until emotional satisfac- 
tion Is .:ttained, rather the absence of physical 
hunger should be the cue for ce^^^^.tlon of eating. 
If body weight is not maintain^ ithir several 
pounds, the athlete may need t . nke a concerted 
effort to consume more foods that are concentrated 
sources of food energy. 

TAB LE 4 ~ RHCOMMKNDED DIETARY ALLOWANCES FOR FEMALES 
OF VARtOilS AGE OROUPSl 



Nutrients 


Age Groups 


5 (years) 








7-10 


11-14 


15-18 


19-22 


Energy (kcal . ) 




2400 


2100 


2100 


Protein (g) 


3. 


44 


48 


46 


Vitamin A f'l . U , 


J 3300 


4000 
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^L^.S <^t:ing t he Diet 

Now that the basic principles of nutrition have 
been discussed, they need to be applied to the selec- 
tion of the diet. One method for selecting an ade- 
quate diet is to use the Recommended Dietary Allow- 
ances (RDA) proposed by the Food and Nutrition Board 
of the National Research Council-National Academy of 
Sciences. The RDA are levels ot intake of essential 
nutrients considered to be adequate to meet the known 
nutritional needs of almost all healthy persons. 
Essential nutrient allowance's for females of various 
age groups are provided in Table 4. 

The RDA are intended for use with groups of peo- 
ple to ensure that a nutritionally sound diet is being 
provided. Nutritionists and dietitians do, however, 
Mse this tool in evaluating the nutritional content 
of individual diets. TMs method of evaluation is 
,ra^her complex. In addition to the RDA, a food com- 
nosition book must be employed, so that the intake 
o I each nutrient may be calculated for the day. 

A more feasible approach to dietary s. election is 
'the utilization of the Daily Food Guide. Foods of 
siiiilar nutrient value are categorized into four groups 
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Chi 1 d 'I'l' I' na r Ad u 1 L 

M Ilk: A 2 

1 cup 111 I I k 
1 cup y n y', u r L 

1 u z . c \ ii'V s V 

Mfat: ■/ 2 2 

2 - i nz. cdokcd in rat:, "ish, 

poult y 
A tb.sp. peanut h u t: L c r 
2 c K 

I. cup dried l> e a a s 



Krui t-Ve^;L! tab 1 e : 
• i cup ) ' 1 i c c 

cup fruit, \j V e t a h I ( 



B r c a tl - C c r e a I : 
I slice h r (.■ a d 
I c . cold c e r e a L 

'2 c . c o CI k e tl cereal, n o o tl 1 c s , r i c * 
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(! 1 y I' i» •' ll 1. 1) .1 ill ll ^; 

A.'i viMi UMV liM.iII, ); lvM'i>j;{'U Is III' sii)r.ip, r I'urm 
ft* t' a r f M) ll V tl r . I t r I o u ml In I I v f r a lul m 1 1 . i ■ I r .i ml I «; u s c il . 
.1 M .1 s tui r f i' I) t t' u f r p, V (1 ll f i ll j) h v fi I r . > 1 .u" I i v I t v . A 
Ir.iliilnp, I I' f h 11 i i| III' kiu)wu .is f ar 1> vi li v ' I r .i t i- lo.ullup, or 
p, I V i" ' m; I' u I t ) .1 •! i ll p, t'u .1 1> 1 (' .'i ( ll r a t ll 1 t' I I o i m t' r a 
p, 1 V f f ll ( , l)v iiMM f III an t w I m- tin- anii>unt liiat I r. ^ 

M () r- m.i 1 I y I -1 u iiui c I c . This [ lu' r f a imI ij ii a ii L i t. y 
t> r s I t) r" tul v. ! i up, f II I lu' u a 11 I) w; I In- . 1 1. li 1 i» t c I u |) a r t I - 
f 1 J) a t r in t ' ml ' I I I III" f [) i> i" ( .s I im I o a jm ' i' ju* r i (hI of 
t i nil' w I I h p, f > ir r .'it am i a a . 

l)Irlar-\' . . i I.' t" ( t tni ami pli- M t'XniM'i;;i* must 

111) til 1) t* M I t t' I i ! 1(1 iiu'rrasi* p, lyimp, rn liLori's. Oiw 
wt't*k pri(W t I) r«'iiipt' I ( I I t)n , llio alliU'ti' i-np, ap, tn 
jjtri,'nmis fxtMrim* aiul mxiMUiu^s a ti [ t^liaL Is very 
lilp, h in i)ruLuin a lul tat and 1. imitt'd In carbohydrate 
cohLl'iiI. This p-r u't'dure is c on t. i it u t* d for tliret* days 
a n d c a u s t; s a d c [> . t • t o n o f y\ 1 y c o g v n from must: I e . On 
days four, f L v e a [ i d six i 1 1 o diet is changed to include 
a .1 a r g L amount of carbohydrate and exercise is re- 
stricted to a light work out. This n li a s e of the p r o - 
c e d u r e causes r e p I e t ' o a of p, L y c p, en in m u s c K' t i i a t 
exceeds the tp i a n t 1 1 y that w u L d normally be present. 
On the day of competition or the seventh day of gly- 
cogen loading, t 1 1 c athlete may eat a well-balanced 
diet. 

The ad va nl a g in utilizing t h 1 s \: r i '. n i p. I l- " !i n i - 
que is that performance > i\ an endurance t ■ n L m . . ' be 
prolonged; h o v/ e v e r , t h t l e is also a d l i d v a n t a g n . 
f'. X t r a water is deposited and stored in muscle as a 
result of the increased storage of glycogen. This 
extra water found in muscles may cause a feeling of 
stiffness and a loss of flexibility for the athlete. 
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wtu» k . 
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of c omp o t I t i t) n , tho digosllvo proco^}^} Is filowod down. 
C o n s o (j n o n t 1 y , a 1. a i y o p r i' - v o n t in o a 1 s h o n I d h o o a t e n 
f i V o to six h o n r s b e f o r competition so that the 
a t h L t> t e ' s s t o m a l'. h Is r i.' I a t i v c I y empty and nausea Is 
not e X p o r L e n c e d . C) o alternative to this p r e - e v o n t 
strategy L s to provide a light, I ^ I j; h carbohydrate 
meal to the com|>etltor throe !\^>'.rs before the event. 

a r b o h y d r a t e is digested more cj n L c k I y than protein and 
fat, and will not remain in the stomach as long a time. 

YJ^} AJISJI—.^-^ " On(^ or two ni e a 1 a day I s a d e q u t e for 
an athlete, If boti\^ weight is maintained. 
K a c t - Blood glucose is a fuel that athletes use to 
supply a source of e n e r v for m u f5 c u 1 a r work. The diet 
is a p r i ri r y . ..> n r v i b u t o r of glucose for the bloodstream 
and meals s h o a 1 d be eaten f r e cj u o n t 1 y to ensure an ade- 
quate supply of blood glucose is available for physical 
activity. 1' o o d Intake should optimally he divided into 
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!■' a 1 1 a I y I' i n ic ( u ami amino a ^ i »t su p p 1 r iin - n I s 

sliniilil l>r ritnsmnt'il liy at li If Ins wlm wish I <> huMil up 
I In ' I t iiunn' 1 r s . 

l-"aci 1*1 ill I' t 11 ami am I m> a r I il sa p p I • miu- n I s arr m» t 

I i t • t I • • i . i a I " V I « > supply p i" 1 1 t I ' i n r o t ■ J', t 1 1 w ( 1 1 i > 1' i u ' w ( I m j j m • 
jioiausi' iimst Ann' I" lean . Cdusuiiu' tl I n I s that arc vtM'y 
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Ka 1 I n y CamlU-f., sv^/(n•ts, tats ami frlod f o o (.1 ,s 

slum 1.1 UP I (' a It'll wliru an a L h 1 r t i i\ lu I. raining;. 

T n 1 - S V u I' li r (> n i / enl j;wtniiiH'rs may havt' focul enor^'. y 
ft- (| n I I tM!U' n t of 2,8()(^ k I I ^ v a 1 n r i c ^; or more per day 
lU" p r inf • n .!>. n a in ' :n\d tlir Irvel u f activity. As 
[> T- 1> V ions I V d ( .s (, II s < ; o ( I , s e I V r t i o n o t' o o d s according 
r o the 1) a i 1 V V o od C u I cU- su p p li approximately 1,200 
. i 1 o c a 1 o t i o s . r h c r e f o r i» , It is n i' c e s s a r y f o r a I h 1 c t e s 

o eat s omc t o od s t In^, L contain s u a r s an d fats to 
ton.su me the additional food energy that is rcfjuired 
to sup[iort I he i.ncrtnnnnl level of physical activity. 
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W K I {] 1 1 T 'I' H A T N T. N Cy^' i] 1. 0 S S A U Y 



AERODIG - In tho proHonce. of okygon,, 
ANi^EKOUIC - In tho nboonco of oxygon, ' 
FLEXmiLITY - Range of motion of a joint. 
INTERVAL TUAINING - la abort but rcpeatcul bouta of 

exerclfle with aduquato roliof porioda, ' 
ISOKINETIC CONTRACTION - Muscular effort that is 

maximal over the entire range of motion, 
ISOMETRIC CONTRACTION - Muscular effort which does 

not result in joint movement; the force 4oes 

not move the resistance. ^, 
ISOTONIC CONTRACTION - Muscular effort that results 

in joint movemen t due to the shortening of the 

contracting muscle tissue. 
MAXIMUM STRENGTH -. Amount of force that an individua 

can produce inV;^one contraction, 
OXYGEN DEBT - Amount^of oxygen consumed during 

recovery in excess of that during a normal 

rest interval. 
RELIEF PERIOD - There "should be a minimum of 24 

hours and a maximum of 48 hours between work- 
outs. 

WEIGHT TRAINING FREQUENCY ^, Maximal is three times 

per week., , minimal is twice per week. 
WORKOUT WEIGHT Maximum lift times 70%. 



WliHOilT TRATNINO F0irTIIi5 9YNailU0NT7.Kl) SWTMM15II • . 

Mnry Jo Kurb ^^^^ » '= 
Juno llaru, US, CAT ' . . " ' 

TrnlntnR tGchniquofl for the flynchron isiucl Bwlmmor 
have bocomtt vary proRi'OBH Ivo In ruconl: ycsarn. For an 
nthlolu to huQomu ouo oE tho bont: In hor Hport, h\\o 
muflt bo uralnod bottor tbnn the buat in hot Pia.lcb. 
MuHCuXnr atrQngtli is one of the more important vari- 
,ab.les in a well balanced program. * 

Strength training is very demanding and re quires 
aolf-discipline, SuporvlBion oC the lifting is im- 
portant for motivation, for safety and for working 
the athlete^ to* her maximum. Whether the athlete 
works with free weights., universal gym or nautilus, 
all of the concepts that will be stressed in this 
article will apply to each area. 

There are many reasons why a female sh.ould work 
on muscular strength. Primarily, it provides the 
power needed in basic movements by improving the dia- 
meter of the muscle fibers and the size of connective 
tissue. This concept also plays an impor.tant part in 
the prevention of injuries that might no-fmally occur 
if the athlete were not' properly trained. Weight • 
training will al,so improve endurance so that -'the mu's- 
cles can work longer without' fatigue setting in so 
rapidly. Another factor is that flexiliility improves 
with the pre-st re tchlng prior to working on the 
V{eights. Accordingly, in. strength training by . in- 
creasing the muscle fiber size the percentage of body 
fat will^ decrease. The advantages of weight training 
have become .so important to most athletes that many 
coaches feel it is the most necessary part to any 
program next^ t*o skill techniques. 

Fox and Matthews report that the strength of a: 
muscle that' results from weight training is due to 
an increase in the cross-sectional area 'of the In- 
dividual mus cle fibers.^ This is further supported 
by M. Ikai and T. Fukunoga who demonstrated the re- 
lationship between cross-sectional area and the stren- 
gth o^ a muscle. 2 As the belly of the muscle increase 
es so does the'Cendon which attach it to. the bone. 
The increase in tendon size helps to. prevent oculsions 
of the bone on a strong contraction. The muscle 
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«l;vunHth nnd IncvrnnMiul iipndnn n I d in HupportlnB 

Jolntfi Co Klvu moru h tab U. 1. Cy . ThlH waw dpmoiifl trntPd 
wUh two Ohio Stntu flynuli roni«oil HwlmmorM on Chu 
1970-79 nquncl, WiUi pr«vl.ou« hlHl^orloH of llRnmPiU« 
ouH Hprn In nnil p/Uo 1 1 nv tllHlocnt I on tho cwo Hwlmmorn 
0 0 n c o n t; 1: n t; u d a 1! T o r t n o n ^} t r o n fj t: 1^ o n I. n r t u c| ii a cU I u o p n 
ami hnmntrlnRH. h'uw Icnoo problama roH\ilUul aCtor tun 
woqUm oI! wolBht trn hvLn«. (llnrt , Ihig^lur I ) In 
o«HenGo, llgnmai t:H and tundona liucomo RtzrouRor with 
weight training which providoa a greator. dogroo of 
protGctlon to tho Joints, 

]iody cofnpoHl t ion changuB rollowlng a weight 
training program will conslat of 1, llttlo or no 
change In total body weight; 2, significant losses 
of relative and 'absolute body fat; and 3, a signifi- 
cant gain in lean body weight. Throughout the six 
month strength training program of the Women's Syn- 
chronized Swim Team at The Ohio State University, 
four underwater weighings were done to determine 
the percent of body fat. 

The pounds of fat, lean body mass, percent of 
body fat, density in relation to water and under- 
water weight'were charted and correlated with the 
individual weight training charts. There is an in- 
dication, according to these particular team r^e suits, 
that as the strength gains increase the percentage 
of body fat decreases (Hart, Ruggieri), 

Basic misconceptions of girls and women weight 
training need to be discussed. Since the female does 
not have the testosterone level of the male, it is not 
possible to develop the big, buldging muscles often* 
associated with lifting weights. 

, .The development of the muscles do change due to 
hypertrophy. As the muscle groups hypertrophy the 
fatty tissue is replaced with firm muscle tissue. 
The female will actually lose inches on a weight 
training program. The statistics kept on the Ohio 
State squad, demonstrated that the upper torso and 
waist decreased from one to three inches throughout 
a six month period. The athletes noted body changes 
of soft areas firming and the shape of their figure 
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improvlnBi , \ ^ 

Upn^ral ppn^apts of wPUht: training for airls ftnri 
woman n^ed to bo trtb lishod , The proRPflm shHuid b^. 
rtefliRned flpopificnily for, tbt^ flporc nnd th§n foi: tlm 
individuAi rtthUtofl. Trnining on woifilits may begin 
At Appr^xlmatoly twelve yeflrs of nfio if supervisen. 
properly • 

TUa principle of overionding i« n primnry eoneeptX 
than mu^t ho prautioecl nr, nii timefl, The prinoipiol 
atatod fllmpiy ifl the AtrenRtb, endurance and hyper«i 
trophy oC a muHGlo will inereaee only when the mn^o^e 
porformfl for a Riven period of time at Ita maKimal | 
atrongth and endurance capacity, J Thi^ must be pro- 
growflive in nature and the work of the muscle muet be 
incroaaQd throughout the program. The system of pro- 
gresBivo rofliativo exerciae will show incraaaee in 
strength after throe weoka. Due to the overloading 
principle, muacleB muat be given roat on a planned 
schedule. For an example, lifting could occur three 
days per week for three weeks and then take one week 
off, This Is not for the purpose of eliminating mus- 
cle Boreneas but to rest the muacloa and give then\Ja 
chance to build tissue. It is also to the advantage 
of the athlete to have one to two days between liftSa 
so that fatigue doesn't set In, 

Designing the weight program specifically for the 
sport is very important. The muscle groups must bo 
evaluated to determine their relative function to the 
skills involved in the sport , This gives added stit,a- 
gth to the skill performance when muscles ire Isolated 
and strength training applied. For an example, sup- 
port sculling requires primary muscles of the fore- 
arm and wrists to perform efficiently. When these 
muscles are worked, the strength in support sculling 
shows improvement. Included in the appendix of this 
article is an analysis of muscle actions as used on 
the universal gym and applied to synchronized swimming 
skills. If the athlete is using free weights some of 
the movements are exactly the same. Any athlete or 
coach should know what muscle groups are being used 
at which stations when lifting, therefore, if a 
swimmer has a weak area, she can be guided to work 
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shouUI bp (l^stgn^fl to Allow for fllfforenpps In stren- 
gth nnrt pn^hn^flnpp. All of ihp pnerplsp^ pi^rformerf 
fop th^ whole hotly tlie same in ^ny weight traln^ 
Ing progrnoi, bnt some nuiseles mfiy require more work 
on some swimmers, When tlvls oeeurs, the program 
slionid he modlfletl to fillow the nthlete to overeome 
her wenknesses first fuul tlien nrpelernle the total 
program Inter , 

■ To ilotermine the type of weight training pro" 
gram that shonUl he set up for the synehronl«e(l 
swimmer some speolflp tlotalls must he dlspussedt 
Defining the fovir typas of musele eontraetlons will 
'help In deQldlng tiie type oP program uepcled for the 
a t Ivl e t e . / 

XliSJillLLS. " muHwle shortans with vn"rylng tension 

v/irtl^ liftlnR a constant; load. An t^xnmplo would be 
t'roti welglUs and UnlVornal gym, 



An Isotonic progt^im l6 pf oji;rQBaive resistive 
eKOVciae, It ii\volvt)s de Ct>.rn\ tnipg die maximum that 
can bo' lifted a;\d worU 70% oJ:'^ that maximum 3-12 
ropotitioufi or Working Cl\reo/aots of ton with 
one at 5^ u^r^ximum, two at ? 3/A maximum* The met- 
\\6d caught by thisv author 1> to work 70;^ of maximum 
at 8-12 repotiLion^^, '(To'finU maximum - the athlete 
H^'i^s, on oatih atatioit, . aa '^uch aa she can handle to 
DC able to complete one eye , ) The rule applied 
here "is a low rapetitions and high loads build the 
dQrfirod alivongth, Thio type of contraction works 
thto\igh the range of motion to develop strength in 
all degrees of muwclo cont rac tion . 

laome t rio ^ devolopa tension in the muscle but there 
is no Change in the length of the muscle. An ex- 
amplti would be pushing an arm agalnat th'^ doorway 
holdin.? 6 seconds, relax and rcpeaL. 

An Isometric'program does buildstrength but 
only at the angle the muscle is worked. An isometri 
contraction with the elbow flexed to 90° strengthens 
the muscles only at 90 and at no dtbti point is the 
muscle strengthened. If the skill requires a fixed 
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pnliu of oontFfi^tlnn lhl« pvoRrmii Is vpvy Rood. Thi^ 
riyophron I f^^tl Mwl miiiwv pom UI ntio iHoinp(:rlPH pnpt of 
NiotP i-on)l proHv^nn a^ppplnliy If tlu^y ^^p*^ usins 
fr^p wtJl^hl^M iuul hfiVM H^t up work sections, On^ 
onnstrupi t vu point nhoui: aoln^j tsomoprlpfi Im rhrit 
the nthl^t^p Hhoultl nlwj\y9 li^linU whllp fining th^ setsi 
ThU will luUp flvoUl hiHltlinB too muQli I u t vMU-hornn I e 
preflfliiro. A i;yphuil Hpy for nn Uonu»trio woulil tni 
(A«in) f) HOPootl PonyiMuM: loHM wllh i] 15 H^ooiul r^Ht; 
bgtwoon lIuMn, 

|!U^.oaiur I p - rh^ muHolo IpurUioiui wh l l o contraaC iuR 
ilpvoloplnR tooRion. An OHomplo would ho conoontrat^ 
lOH on tlio lov^^orlnB of |:ho wolght ftfl;or iho llffclnj^, 

A w 0 0 0 0 n t r i a o o n t: r n o I on p r o r v n in l- h not \u\qA 
vovy ofton in tho ovor-all' proRvam. It (loo« nhow 
HtrooRth ROLOH bnl; It; In not: nn popular, AC thU 
t:lmo It; in uaod moHt in rahnhilia:nt: Lor nl:hlol:oH ^ 
I'oLLowinR Injury, 

!'. H o k 1 n 0 t: .1. c - l:hu uontrLon ctovulopod by l:ho muaclo - 
while ahorUanlnB ia maximal over the anuira movomonU 
or UhrouRh Uho Cull ranROof motion ot the movomont, 
An axnmplo would be Nautiluo, mini Rym and cyhox, 

lookineuic cont:ract:ion will develop the greatoai: 
increase in muscle ai:renRi:h. More muscle bundles are 
brought: in l:o use in t:hla t:ype of cont:ract:ion wliich 
develops more over all flt:rengt:h. This also allows 
for more overload t:han t:he t:hree previous ment:ioned 
programs. Anol:her fact:or involved in isokinet:ic is 
l:hal: l:hese machines can duplicat:e many of t:he move- 
menl:a used in l:he wat:er t:o give maximum benefit: t:o 
l:he dry land t:raining program. Not: all t:eams have 
access t:o t:his t:ype of equipment:, t:herefore, a solid 
program using free weight:8 or universal gym plus con- 
l:rolled st:ret:ching before and after lifting would be 
a good program . 

Below are. twelve specific rules that should 
apply to any weight training program used by the 
synchronized swimmer: (Universal Gym) 
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Ump i} \\n ^wuUMUui of Hp ^, J, ^'i And Hnwn 
/ii P;uiMM fil' IliM Mip nf (tiM lift in 

h\ Hiiro vou iwp In I-Um eovroiU tuuly poHltlon 
f\ lul I II 0 0 0 r r M p I. Ii n d y n 1 1 1\ n in m n t f t) r o fi oh lift, 
TlilH will lnM\)ro ttuu you nro \ml-nH t-lu^ pro- 
pov inuMoloH ^uul holp 1:0 provont InJiirUui. 

Ti, \AU tuuwoon H-lli vopociiUuui on onoU 

m n 0 h I n 0 0 x v- opt who r 0 I n (U r n 1 0 d , 1 f y 0 u 0 n n 
(to moro l;hrtn 12 np ono pintoi PorPorni 
i\ \]\ I n I m n ni of fl p 0 1: I tt 0 n m t 

fi. M^nUi oHortiUo Hho\ihl ho porforinod Lo phy^l- 
Qnl oKhnuHtion. Whon yon think yon onnU 
HO ono moro pnnh yonrholf n ilttlo hnrdor, 
Ovorlond prinoipio inuHt ho UHotll 

7. nvonthlOH! litow out on tho lift "on If 
yon aro h towing l^ho wol^t^t^ up." 

B. Work on thu nuichinati acoordlnn to munolo 
^ronpHJ iHt lo^uii i^od Htoinach, 3rd hack, 
Ath Hhoti Ulorn . Work lar^u' nuuic 1 0 «rovipn 
f inu . 

9. Don't lltt with a cold or cnnKoatlou. 
I( 0 m u m h 0 r h r 0 a t h I n I h L m p 0 r t: a n t . 

U). Lift 2-3 timuH par wuok (ihroo la hont) 

houra roat hotwoon Ufta. l.lft; for 
. throo wuoka and raat ono wuok. 

LI. Do wel^hta for an entire aoaaon. 

12, Alwaya make ante yon are HnpervlBod properly 
wl\en Mrat atartlna the acaaon, A buddy 
ayatom ifl beat for all lifting. Koep an 
accurate record of all 1 1 f t a da 1 1 y I 



Any weight raining progriini can bo adapted to the 
seasonal progression in the sport. The first two 
weeks should . be , spent working the athletes through 
t.he stations without weights to check form and tech- 
nique. During this time maximum lift should be test- 
ed on each station and recorded on a chart'. Keeping 
a log helps the athlete and the coach know the weight 
that is being lifted at any particular day and how 
many repe t i t ions^^are being completed. After the 
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hpfitn workouts wlM^i Th^ 1Q% ponMiui^^ fhrou^h 
fijii pr^-fc^pfikipn vp^^hi3^^ki^B mn^hiuim pvpry Phri^^ w^^^k^t 

mftHi-mum N ut^^d Mi further ^I^vmIpp \:\}^ Mi-rt^n^t-ht 

mAHlinum f\iul work two t^i^tM of 9-^) 3 v^p^t U toimt Th^ 
w@ek h^foru NfitMHUil^ th^ wylflhtt^ mUouIjI i^toppe^l 
to rtllow for pompl^t0 rtititt 

To r-oiuU ufc} loo I i\ wmI I orHfuUs^Jil wi^lj^ht tvnlnlnpi 
ppopffMn OfMi h^n^fi t tPp HYOMh ron t^p^l swlmnu^rt 
atr^nath tTfUnlim Im vt^u\v ^iMnuMuling hut tU(3 b^n^tlts 
wtll outWiJilMt^ thM tliHo funi uffovM". Th^ prtnuu*y 
bPHMftt In thfit thM ppoHPfUH wUi ppovUIti tUi^ ^rnoHuul *iF 
powpr ntipthul to ovovpomt^ tli^ Htr^nuous wat^F training 
th« ftynphron 1 hw Lmiwor must fio tli rou^h i Tlie body 
eompoHltloo pIwiurmh that rtisolt from wpl^ht tpninlnsi 
alHo pnluuuia tho tonutl look of thn swimnieVi It must 
b(j ramumhai'Pil tluit n Rooil program l « fluparv taa^l , and 
wo 1 1 ilo(MinuM»t tut . Tho traluluH, to ho Huuo^HHful, 
muHt bo (lono from pro-HOiUion to tho tapor boforo 
Nat iona I m . 
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iFOK SVNCHROKUfe-:*) SUIHHiriRS 



f ^ I }i ti vUU4 



fin hfirti fihMVfi h)^^*t, (h)M(> h^^li? Miul^r j<f*^)iiT 
HOVl^HKNT - tin |t|til^i> n\} 1 1> !nifM>^^Hii <\w^\ 

I/) NACniTNR - lug 

BODY IH^Si nON - iii n tn^ pot^i tiffin, U4W\\^ i^Mppi)rt^4 

HuVKMKNT t'Ur^nil X^^^ to t^tVfitBhr hut unhuki-Hl 

post t loo f^lUl re Ifcifltiii 

l^R tJHtt^nti { on 

ilh HAdilINK - 8Un{; Hofirdi W^wi k\u^^ Ntt up^ 

nODY P091TT0N - lay on bfit^ki ku^^^ h^wi ^ rof^^ 

NOVHMKNT « Sit up to v^rttc^l, down 

MUSCLES USKH - Ahaomlnnl group, rartu^ rvbdomlntM, 

M K t r n n I a u il I n t r n 1 o b I i q n ^ . 
RKPirriTIONS - 8-12 

PIJRPOSF. - ThruNtlng, unrolling ftnd Ufrlng mov^- 
mtMU « , ilonblii hal let l<^|^i:j , 
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•4 ■ : ■ 

• - *• ■ ^ 

//5 MACHINE - Slant Board-, straight leg raises 

BODY POSlTIOtJ On;,.back, head up, hands hold 

rungs above^^^ead, legs straight 
MOV.EMENT - Lift legs, s't ra igh t up'\t:o'?0° and down^ 
' MUSCLES USED - Abdominals " ^ * 

REPETITIONS - 8-12 \ 

PURPdSE - Thrusting^ unrolling and lifting move- 
. 4 m e II t s . doubfl ballet leg" - • 



-1^6 MACHINE - Hip Flexors, Bent knee 

.BbDY'fpOSITSLON' - Ve r t i c al p o s i t i on , support 

weight on arms 90 /aingle, legs strai^ght, 
arms against p^d . 
MOVEMENT' - Li*ft legs up^ to bent knee to c^hest: 

and down , " 

MUSCLES^ USED - Pso.as illiacus, rectus feirforus 

^PETITIONS - 8-12 ^ 
PURPO"^E - Vertical^ tuck b^nt knee,^'pike position 
f^Drearm strength 'for support sculling 

in MACHINE' -/Hip Flexors, Straight leg ^ 
BODY POSITION - S^me^as // 6 
. MOVEMENT^- 'Straight lift, legs to 90° ,and hold 
' " 5 counts and down 
MUSCLES, USED 1 1 li op s oa s , rectus femorus, quads 
REPETITIONS 5 lifts for 5 secon-d counts 
f PURPOSE Same as // 6 - Isometric 



y/8 MACHINE - Hip Flexors Pike . - A 

. >'BODY POSITION - S*ame as //6 . ' ■ 

/ MOVEMENT - Tuck, pikfe/ , tuck, .down ^ 
MUSCLES USED - Same as // 7 ■ 
.repetitions'- 8-12 - ^ 

PURPOSE*^ Same as // 6 Isometric 

//9, • MACHINE - Hip Flexors Crane 

BODY POSI.TION - Same as //6 ' ^ / - 

, M0VEMEN"T - Bent knee- to crane to bent knee bo 
ve^rti'cal ♦ / ^ 
MUSCLES USED/ - Same^*as tl ' ' 
: REPETI|TIOI^S JL-J 8-12 - . 

PURPOSfE - Same as // 6 - Isometric* 
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//lO MACHINE - Back Hyperextenslon 

BODY POSITION - Sitting position, toes hooked 

under pads, hands at side 
MOVEMENT - Hands move to back of head, back arches 

to back bend position 
MUSCLES USED - Deep posterior group 
REPETITIONS - 8-12 

PURPOSE - Arch movements - swordfish, walkovers 
etc,, split, positions 

//II MACHINE - Lower Back Extension 

. BO^ POSITION - On stomach, legfe straight-out 

— behind hands on pads 

MOVEMENT - a, leg ^up arid other leg up 

b.bothlegsup 
MUSCLES USED - Hamstrings ^ 
REPETITIONS - a, 12 times, b. 12 times 
PURPOSE - Arch movements, tip up movements 

//•12 MACHINE - Chest. Press . . 

BODY POSITION - On back knees bent on board, 

hands in middle on bars " 
MOVEMENT - Lift and extend arms, do not lock 
e Ibows 

MUS.CLES USJSD - Ant. deltoid, triceps 
REPETITIONS - 8-12 

PURPOSE- All sculling strength, vertical position 

- . t 

//13 MACHINE -'shoulder Press ' ' 

BODY .POSITION - Sit facing out, line'.up shoulders 

■ under bar,;hands on middle of bar 
MOVEMENT. - Ext-end arms up and straight, do no 
lock elbows 

MUSCLES USED - Same as //12 , 
REPETITIONS - 8-12 

PURPOSE, - "Sculling , twists and spins, vertical , 
p oisYt ion«» 
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//14 MACHINE - Lat Pulldown Standing 

BODY POSITION - Standing position, arms straight 

out, hands grasp handles 
MOVEMENT - Pull arras straight down as far as 

possible an\l release up 
MUSCLES USED - Latissimus vs. Dorsi Teres pect. 

maj • ■ ^' 

REPETITIONS - 8 - 12 ^ 

PURE-OSE — -^Sculling, scull downs, spins, unrolling 
movement 

//15 MACHINE - Lat Pulldown Sitting 

, BODY POSITION - Sitting on stool, face machine, 
. hands grasp handles 
MOVEMENT' - Same as //14 

MUSCLES USED - Latissimus, Dorsi Teres Maj, -Pec. 
maj . 

■'repetitions - 8-12 . " 

PURPOSE - Same as //14 

//16 MACHINE - Reverse Lat Pulldown 

BODY POSITION -;Sitti<ng on stool, face out, 

grasp handles behind, back 
MOVE>IENT - Pull down behind back and release up 
MUSCLES USED - Pect. maj.,* Teres maj., Latissimus 

Dorsi 
REPETITIONS - 8-12 
PURPOSE - Same as //14 

//17 MACHINE - Biceps Curl Up 

BODY POSITION - Standing arms straight, hands 

facing up on bar ■ 
MOVEMENT - Pull bar to chest and release 
MUSCLES'"USED— Biceps .. 

REPETITIONS - 8-12 ' 
PURPOSE - Any arm action, support sculling 

7/18 MACHINE r Tricep Ciirl Up 

BODY POSITION^'^P'^'Standing arms straight, hands' ■ 

:> . facing down on bar ^ 

- MOVEMENT - Lift bar up to chin,' elbows out f 
.MUSCLES USED - Tri Deltoid anterior 
REPETITIONS - 8-12 with each action 
'PURPaSE - Same, as..- //.1 7 
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//19 MACHINE - Leg Swing 

BODY POSITION - Ankle cuff on, ankle side i:o 

machine, hand grasps bar on machine 
MOVEMENT - Swing leg across body and back (12 

times) same leg, other, side to mactiine and 

repeat; repeat with' other leg 
MUSCLES USED - All inward leg muscles 
REPETITIONS - 8-12 with each action 

PURPOSE - Ankle strength, split position, walkouts 

//20 MACHINE - Chinning (Hands Over) 

BODY POSITION - Hang, legs straight , hands over 
p handles 
"mOV-EMENT - Chin up as far as possible 
MUSCLES USED - Triceps, Terpes major 
REPETITIONS - 12 

PURPOSE - Sculling, back strength for unrolls 

//21 MACHINE - Chinning (Hands Under) 

BODY POSITION - Hang, legs s traight , hands under 
handles 

MOVEMENT - Chin up as far as possible 
MUSCLES USED - Biceps ^ 
REPETITIONS - 12 

PURPOSE -'Sculling, back strength 

//22 MACHINE - Dipping 

BODY POSITION - Hang, legs s tr aigh t , u v .] ds face . 

down, arms st;raight 
MOVEMENT Lower weight slowly down and push up - 
MUSCLES USED -Triceps 

.REPETITIONS - 12 ^ 
PURPOSE - Sc^ulling, back strengt^h , upper body 
p o s i t i o n s t r e n g t h . 

//23 MACHINE - Wrist Roller Flexion Extension' . 

BODY POSITION - Standing hands over roller, face 
down 

MOVEMENT - Turn .roller fbrward as far as possible 
MUSCLES USEfi - Flexor carpi, radiall^s, ulnaris 
REPETITIONS - 12 turns 

PURPOSE- Support sculling, sustained max. height 



24 MACHINE - Wrist Roller Abduction 

BODY jy^SITION' - Standing, hands on ends of roller 
MOVEMENT - Turn roller tq,wards you as far as 

possible - \ 
MUSCLES USED - Flexor cardi, radialis and ulnaris 
REPETITIONS 12 turns 
PURPOSE - Same as //23 

25 MACHINE - Wrist Roller Provation 

BODY POSITION - Standing, one hand on end of 

roller, face back of hand 
MOVEMENT '- Turn hand toright^l2 turns, then to 

left 12 turns, repeat with other hand 
MUSCLES USED - Supinator 
REPETITIONS - 12 turns 
PURPOSE - Same as //23 

26 MACHINE - Handgripper 

BODY POSITION - Standing, hands over grip 
MOVEMENT - Press with right hand, then left hand , 
MUSCLES USED - Flexor wrist and extensors 
RE^ETITtjONS - 12 presses (1 right,. 1 left = 1 press) . 
PURPOSE - Same as //23 

27 MACHINE - Handgripper (Underhiand). 

. " BODY jPOSITION - Standing, hands under. grip 

MOVEMENT - Pttess with right hand, then left hand 
^.^MUSCLES USED .- Same as //26 

REPETITIONS -%12 presses. (1 right, 1 lef£= 1 press) 
PURPOSE - ?ame as //23 .. ' . ^ - - 

28' MACHINE - Neck Pyll 

BODY POSITION - Sitanding face machine, put bracjB 

on head, hands grasp machine ^poles ' \ 
MOVEMENT - Extend head • back.^/ release tuck chin 

in on pull back . 
MUSCLES USED - Stienocle domastoin erector spinae 

group, semispinal is . • 

repetitions! - 8-12 • 
./PURPOSE - Vertical position,' unrolling head 

movement * . *. • v 
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//29 MACHINE - TOE'^RAISES 

BODY POSITION - Sitting position, hands supported 
under hips 

MOVEMENT - Extend legs to straight point, toes 

relax , repeat 
MUSCLES USED - Ankle extensors • 
REPETITIONS - 8-12 

PURPOSE - Ballet leg, ankle extension 
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SAMPLE QHART NAUTILUS 
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WT 


REPS 


WT 
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1 

J. • 


d • 


Extension 












b. 


Leg Press 












c . 


Leg Curl 












d. 


Hip and Back 












a . 


Pullover 












b. 


Torso/Arm 










3 . ' 


a . 


Pectoral 












b. 


Bench Press 
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4. 


a . 


Lateral Raise 












b. 


Behind-Neck 
Press 










5.. 


Rowing 










6. 


Biceps 










7 . 


Wrist 










8. 


Sit- 


•ups ' 










9.. 


Sit- 


-ups Legs 










10 . 


O.ther : 
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CIRCUIT STRENGTH TRAINING PROGRAM 
. FOR SYNCHRONIZED SWIMMERS 

Mary Jo Ruggleri, PhD 
Mary Raipa 



\Weight training programs are becoming an integral 
part of the conditioning regimes for our girl and 
women athletes. Teams and individuals that have 
access to the Universal and Nautilus weight (strength) 
training equipment are able to incorporate functional 
strength building exercises into their daily schedules 
But what about those athletes who not have access 
to such elaborate and expensive machines? With a 
minimum of equipment and a little creativity athletes 
and coaches can devise their own strength training 
programs . 

Below are some strength building exercises that 
were designed specifically for the elite synchronized 
swimmer at the Olympic Training/Center (Squaw Valley) 
Fail j 1979. There are twelve different stations in 
the circuit training program requiring a minimum 
amount of equipment. The...circuit training program 
may be run using a set time limit at each station 
or by having the athletes perform a certain number 
of repetitions at each station. It is strongly 
recommended that athletes keep an accurate record of 
their own progress .. This log can play a vital part 
in analyzing the strengths and weaknesses of each, 
individual. 

UPPER BODY EXERCISES ' - 

//I Support Scull Action - ' * 

Equ/pment - 2 free weights (51bs. and up) 
Positrion - Standing or sitting.. 
Action - Hold one weight in each hand, hands,, 
start in f ron t - o f ■ ches t with palms tip,, 
scull out to' straight arm position, bend 
arms to 90°, bring, hands straight above 
head^ reverse action'. (Figure'A) 



/ 



Figure (A) 
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Reverse Mc^ion 



//2 "Bubble Press" Scull 

Equip men t - 2 free weights (51bs and up) 
Position - Standing or sitting 
Action - Hold flat weights with palms facing 
up in front of chest, iscull out to side, 
"bubble press" (Figure B, steps 3and 4) 
sculling up to straight arm position, 
rotate hands inward until fingertips 
"~ touch, reverse entire action.^^(Figure B) 

Figure (B) 

















2^ 






Reverse Motion 



(51bs and up) 
resting on .upper 



/f 3 Finge r . and Wris t S t r eng thener s 
Equipment - 2 free weights 
Position - Sitting, elbows 
legs . 

Action *- Hold weights in extended fingers, 
curl weights up^ with fingers to closed 
^fist,- comple.te action by curling weights 
with forearms, .reverse action.. 
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//4 Shoulder and Upper Back Strengthener (2 Variations) 
Equipment Straight bar with weight varia- 
tions. ^ 
Position - Standing 

Action - (Figure C) Bar held in position 
behind head, extend arms and bar 
straight up, reverse action. 

Figure (C) 




Action - (Figure D) Bar held behind head, 
upper body twists from left to right. 



Figure (D) 



Twist Upper 
Body 




5^ 

Reverse Motion 

//5. Shoulder-Chest Press .i;2 Variations) 

Equipment - Straight bar with weight varia- 
tions. „ 
Position - Lay on back, knees bent (on bench) 
Action - (Figure E) Bar held across chest 

with arms bent, extend bar straight up, 
reverse action. 
Action - (Figure F) Bar held with straight 
arms behind head, bri'ag bar forward 
'over head, reverse action. (Be careful 
'to not use t oo ■ mu ch wepL^h t . ) . 
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#6 Free Swimming Strengthener (2 Variations) 

Equipment - Exergenie, a^ttach to a stable 
* pole . ^ ^ 
Position.- Standing, with hands in stirrups 
Action 1 - Face exergienie , 'pull through 

with freestyle action using right hand,- 
left hand releases, pull through with 
left hand, right hand releases, repeat 
X action - 2 sets of 30 repetitions. 

Action 2 - Backside to exergenie, lay on 
bench with bent ktiees, repeat above 
action except using 'backstroke action, 

. ■ ' • / ^ 

in Butterfly, Action. 

Equipment - Rollerboard and exergenie 
Position - Lay "on stomach on sliding board^J^, 

hands in stirrups with palms down " ' 

Action - Using both hands, press stirrups 
back tovards tiips pulling body, up,' 
control the reverse action. (Figure G) 
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Figure (G) 




3 ^ Rvwm Motioii Slowly ^ 



//8 Arm Lifts 

Equipment - 2 free weigh ts (5 lbs and up) 
^ Position - Sitting, one weight in each hand 
^ Action - Starting with weights on lap, lift 
straight up in front of chest and over 
head , reverse action. (Figure H) 



Figure (H) 




R«v»m Motion 

ABDOMINAL STR ENGTH ENER 

[ <^ 

Equipment - Slant board with weights (Z^jlbs and 

up) 

Position - Lay on back with. bent knees 
Action - Place weight on chest with arms folded 
over weight, curl at hips to a 45 angle 
(partidl sit up) , curl down until middle of 
back touches board, repeat action - 2 sets 
; 10 repetitions. (Use any sit up/variation 
using weights.) 

' ' 111 
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LEG EXERCISES 



ill Jump Rope 

Equipment - Standard sized j ump rope 
Action - Start with a warm-up of 1-2 minutes 
of jumping, do speed jumping with only 
one j ump between each swing of the rope 
1 minute j uraps with 20 seconds rest for 
8-10 repetitions; use exercise at inter- 
vals during middle of season or endurance 
at start of season. (Try to jump on scyft 
surface . ) 

#2 Ankle-Toe Lifts 

Equipment - Bench » place so upper body is 
supported 

Position - Stand on bench, with heels off 
bench 

Action - Let heels dip down, extend toes 
and raise up 

//3 Toe Points 

Equipment - Towel 
Position - Sit with bare feet 
Action - Place feet on towel^ curl up 
towel using toes only 
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SYNCHRONIZED SWIMMING TRAINING* TECHNIQUES 



Mary Jo Ruggieri PhD 

• . . ■ . , rv 

The concept of training girls and women athletes' 
has taken on new dimensions in the past decade. No . 
longer are we advocating that the training programs, 
should not be as^rigorous for females as they are 'for 
males. And that females are not capable of reachi^ng 
the physical and mental peaks that. we have pushed' our 
males to reach. The challenge of training our female 
athletes is quickly bee omlng a science to many co ac|>^ 
es. It isn't enough for women who currently ate 
coaching jto just have a complete grasp, of the tech- 
niques of| their. sport, they must also 'have a -thorough 
background on training theories to give their athletes 
the environment to reach their potentials. 

Synchronized Swimming is quickly becoming one of 
the more sophisticated of the sports for women due 
to its recent gains in training theories. In the 
past several years, a great deal of physiological 
studies have taken place at thei'Olympic Training 
Camps and several universities. A Sports Medicine 
Committee has been set up by the National AAU Syn- 
_.chronized Swimming Committee whiCi^ . specif ically deals 
•in data collection and analysis to help promote 
better training techniques. The National Synchro 
Swimming Coaches Academy (NAGWS ) has developed a 
research committee that is collecting data on train- 
ing methods to be used to train high school and 
college synchroniTzed swimmers. 



The general areas of conditioning and training 
.that are .currently being covered io^os t compe t i t ive 
"synchro" programs are: 

1. General compe ti tive swimmio-g conditioning 

2. / Specific synchrp swim conditioning 
3.. Weight, cyraining . . ' 
A.* Flexibility and dry-land conditioning 

5. .Routine - Choreography training 

6. Figure training 

, '7. Nutrition and diet control ^ , 

8. Sports psychology training 

In the genera'l compe 1 1 tive ^ swimming conditioning 
nfost experts feel that the synchro swimmer's program/ 
'S.hould be similar to that of the middle distance" ^ 
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swimmer. Most routine evisnts are between three to 
five, mlnutefikj^uratlon which physiologically places 
the emphasis on the aeorblc system. Several methods 
of conditioning the synchro swimmers have been succ- 
ess fui'ly used . The following sample program has been 
used for several years at The Ohio State University:* 

^ P re-Season - A great deal of over-distance swim- 
ming is used to progressively over-load the swim- 
mers. All four competitive swim strokes along 
with many synchro stroke variations are used 
during this phase of the training. A typical 
over-distance workout will Include anywhere from 
tw.o to four miles of swimming four to five days 
a week for four to six weeks. This over-distance 
workout, can be handled several ways; the follow- 
ing is a sample workout : 

1. Warm-up SOOeasyfree . 

2. Pulls - 400 individual medley 
Kick - 400 individual medley 

Swim - 400 individual medley ■ j 

3. Sc'ulllng - 4 X 200 using different strokes 
,4. ' Klc4clng Drills 3 x 400 var:^ kicks 

5. Synchro Drills 

6. Swl^ Down 800 back alternate 

Swim Down 800- free in ballet legs every 200 

The concept of over-distance swimming works we II 
in the early part of the season to help athletes 
over-load systematically and slowly enough to 
prepare the'm for more resistance types of tra-ining 
later in the program. 

Fartlek or Speedplay - In* synchronized swimming 
f artlek type of training can be very successful . 
' during the first 25-30% of the season. The 
essence of this type • of training utilizes varying 
the speeds of swimming to accelerate the heart 
rate on a gradual basis allowing for a paclno 
recovery' period. Synchro coaches can adapt this 
system interspersing sculling techniques or 
ballet leg drills between the fartlek swims. 

*Ed. note: other sample workouts are found In 
Synchro magazine. 
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Sample workout! ' * 

1. Warm up AOO individual medley 

2. 800 free -pace first 100-increase speed second 
100-tlme swim -third 100 increases speed-re- 
turn to pace last 100 and repeat 8 times. 

3. 500-alternate 1 lap ballet leg-2 laps timed 
free-1 lap pace free 

A". Synch dtills 

5. 30 minute fartlek swim continuous swim no 
break repeat the following: 

AOO breast 50% sprint-1 and 3 laps ' 

100 hard free ' 

400 back 50% sprint-1 and 3 laps 

100 hard free 

AOO fly 50% sprint-3 lap 

ZOOeasyfree 

continue to repeat series add head up free- 
style and breast s troke for va ria tidns . 

Any combinations of fartlek or speedplay drills 
can be used. A great deal of stroke technique 
and kickln^'g drills can be done via this system. 

Long In te rvals - During the middle of the season 
a program of controlling the t,ime and the distance 
the swimmers go and holding the heart recovery 
time -to a certain rest interval is needed to 
generally get into aeortic types of training. A ^ 
minimum of 20-30 minutes of controlled long inter- 
val training 4-5 times a week seems advisable 
along with all the technique drills and routine 
swimming. A coach can accurately assess .her 
swimmers progress by taking heart rates before, 
during and after the hard sessions of the inter- 
val swim. A general rule to follow when using 
this method is to try and work the heart rate up 
to between 160-180 and hold it there for at least 
3 minutes, recover to around 140 and then ^increase 
again. After the set of long intervals have been 
completed a heart rate recovery after 1 minute 
sh oul3 be taken. Most athletes as they become 
more conditioned will recover to 100 BPM or more 
after 1 minute . • 
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workou t J 



A. 
5. 
6. 
7. 



AOO free timed modium paco - rest 2 minutes 
a X aplit 75 'a paco awim pull 1 lap, kick 1 
.lap, swim 1 lap, rotate strokes - rest 2 
minutes. 

5 X 200 kicks time each 200 decrease each 

time rest interval 30 seconds - rest 2 minutes 

- check heart rates pn 2 minute rests ^ 

5 X 200 pull some" - fest 2 minutes * 

5 X 200 swim some - rest 2 minutes 

2 X 400 I.M. timed heart rates at end 

Easy 200 breast 



A lot of extremely short distance swimming and 
sprinting 50's and lOO's is not advisable for 

synchronized swimmers because of th^need for mor^^^^ 

aeoibl c _t raining .- 



Shorter Intervals - Just prior to peaking and 
tapering for Nationals a shorter inter^l program 
may be instituted. ^^^^ 

Sample workout: S-hort repeats with 20 second 
rest intervals . 

1. A X 100. free (timed 100) 

2. 6 X 100 kicks (vary kicks) 

3. 6 X 75 kick one lap-, pull one lap, sprint one 
lap 



Water conditioning is very important to the syn- , 
chronized swimmer and must be consistent throughout 
the entire season. Often routines take priority over 
all conditioning and a balance should be maintained. 

Included below is a general list of conditioning 
terminology that will be of benefit to the coach. 

Types of Training: Fartlek,, Over-distance, 
Interval, Repetition, Sprint. 
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Typoa of ropoatH ufltulf. ^ - 

Straight Botfl - repeated awlma - time and reat 

interval cona t an t**. 
Docreaaing distance - distance is decreased with 

each ao t , 

Simulators - segmentation of distance with intor- 

afjoraod res ta , 
Mixed sets - dia tancie 'and^ rest interval are not 

constant. 

Progressives - each successive repeat is faster. 
Regress ives - each successive repeat is slower. 
Alternating progressive - regressive - increase 

on odd numbered repeats, decrease on even 

numbered repeats. — 

Alternating slow'"^'f as t - hard alternate with 

easy repeat. 

Broken set - small number of repeats with a short 
rest interval. Long rest and then another 
set. ' V 

Pulse rate rise and recovery used. 

Types of dry-land: 
Isotonics 
Isometrics 
Calisthenics 
Weights 



A general review of the total type of training 
program that could be adopted in synchronized swimm- 
ing '^is included to give the reader an assessment of 
what can be developed. 

GENERALNTRAINING PROGRAM FOR ANY SYNCHRONIZED SWIMMING 
TEAM V " 

General Swimming 

1. Over Distance (Pre-season) 3-5 weeks 

a. 1-2' miles of straight swimming with Synch 

, things in between A 

b. Nothing less than 500's \ 

c. . No times - No speed 
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2, Partlok Training 3-5' wookfl ' 

a. Shorter diatancoa but controllod apoed at^ 
various lengths 

b. AOO I. M, sprint Ist' and 3rd length of each 100 
3'. Long Intervals 5-7 weeks 

a. Time distance of swim and long rest between 
seta 

b. 3 X 200 free vo^t 25 sec, 

A.. Short Intervals last 3-A weeks before Nationals 

a. - Uaed fot peaking 

b. Short rests - push swims 

c. Nq less than 100-200 yard swims 

Keep track of all times so that times can be kept 
at a certain pace. 

Dry Land Training 

1. Aerobic Training 

a. (5-8' weeks) running steps (we have long steps 
in o^ur Nat a'bout 30-AO step.s we run up., pace , 
walk down) start 9 rain, and'work up to 12-15 

b. (3-5 weeks) juraping rope, 1 minute warm up, 
3 X 3rain sets 

q. (3-5 weeks)/ Harvard step test, step up and 

down on 18" bench 5-8 rain. ' 

d. (3-5 weeks) run short "Steps (up regular 
school steps, must do them in certain times) 
10 sets 

We take heart rates after each time. We do these 
3 times per week. 

2. Weight Training 

a. Nautilus -/October to April, 3 times per ,week 
1 day in between 

b. Sit up.s on slant board, 3 times 

c. Pulley's 2' tim'es (isokine^tic - use the bench 
pulleys only ) 

3. Yoga 

a. Do 10-15 minutes of the Yoga Warm-ups , 2 
'times , , / 

b. See Yoga exercises ' . 
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Sy nch T raining 



lioflidoH roKular hIcLIIh and roiitlnoH, do Homo oP 
the following J 

1. Power - drilla 

.1.0 H^ita of vertical loba 

b, 10 acta of cranofl to vortical liCtfl with and 
without aplna ' 

c, 10 aota of lifting movomonta 

2. Movement progreaaioha 

a, Inverted tucka toaido ajilita 

b , Pike to crane ' 

c, Dolphin to vertical 

3. Quick Originala - walkover to open action apln 

upatoaplitatoopen 
A. Kick Corabihationa . • 

a. aide^-breaat-aidc 

b. free -fly-free 
5. Coordination Drilla 

a. Fly arraa - free kick 

b. Free arraa - breaat kick (head up and down) 



SAMPLE WORK OUT 

0. 

1. Jump rope -1 rainute warra up, 3x3 min aeta, 
heart ratea after aeta and again in 1 rain re- 
covery rate. 

2. 1/2 mile - Krek pull aeries ^^fly, ba ck , , breaa t , 
free 

3. Support aculla - power drilla 

4. Ballet leg aeriea drilla (footfirat) ^5 aingles, 
straight leg lifta, h doubles, doublea to flara- 
ingo 

5. Support acull- power drills 

6. Repeat ballet leg series 

7. Kicking cpmbos 

8 . Power drills 

9. Routine work 

10. -30 rain, fartlek swim 

Ladder 1, 2, 3 lengtha; pace A, 5, 6; sprint 
7 and 8 length slower'. Keep repeating. 



An OHftnjpli^ « apmp^ t; I t;.! vu nwlmmlnH workout: in 
Riv«n boloW' to nHHlfil; conoh In pVannluR oul; a 

wpuciric routlnu. 

Q a n d 10 A f ^Q Group (L and 0) 

AOd 1.. -L X ^lOO fr. (nprlnt ovory otbor lunRtlO" 

.1000 2, T) X 200 IM - sprint Int and 2nd longtha 

0 C aach a t roko , 
50 3, .1. X 50 warm down ' 

1A50 



11 and 12 Arq Group (L and 0) 



40O 
1200 



00 
100 
2200 



1, 1 X 400 fr. (sprint every other length-, 
circles ) 

2, 3 X 400 IM circles - sprint every other 
length each stroke 

3. 20 X 25 fr. , 10 second rest 

4. 1 X 100 fr, warm down 



13 and Over Age Group (L and 0) 



500 


1. 


1 X 500 fr. 


(sprint every other length 






circles ) 




1200 


2. 


3 X 400 IM 


- circles, sprint every other 






length each 


stroke 


1000 


3. 


20 X 25 fr. 


X 2; 10 second rest 


100 


4. 


1 X 100 fr. 


warm down - ■ ' 


2800 








Pressure 


II. 


(Moderate) 




500 


1. 


1 X 500 fr. 


(sprint .every 4th lap 






circles) 




2000 


2. 


5 X 400 IM 


(circles 1-3-5 reverse) 



500' 



100 
3100 



1. Sprint every other length (1st) 

2. M M M (2nd) 

3. Sprint 1st 50 of each stroke 

4. Sprint every other length (1st) 

5. " " " (2nd) . 

3. 20 X' 25 fr.; 10 second rest (work hard, 
keep heart" rate at 120 during rest) 

4. 1 X 100 warm down' V 



120 



Pre aaura J ..CNfi.y^. Advance d) 

l\ r X itfOO fr, (aprint pvery Ath Inp « 

2000 2, 5 X AOO TM (cir«loH 1-3-5 ravorao) 

!• fJprInt ovary othov lonfilil* (I at) 

2. " » (2ntO 

3, Sprint lf\t 50 af anch atroko 

A, vSprint ovory other lon^th (lat) 

5, " '» »' " (2nd) 

500 3. 20 X 25 fr, ; .10 aacond raac (work hard 

koQp honrt rato at .120 during roat) 

100 A, 1 X 100 wnrm doi&n 

3600 



YOGA WARM-^UPS 

Eye ExerclBBB - In a sitting position, focus your 
eyes on a specific point. Moving the eyes only, look 
up; (repeat each movement three times and close and 
"rest the eyes after each movement). Look from the 
upper right corner to the lower left then from the 
upper left corner to the lower right slowly circle 
the eyes clockwise, then counter-clockwise. Finish 
by palming the eyes - rest palms of hands on closed 
eye lids for 30 seconds. 

Neck Rolls r Exhale, drop chin forward. Slowly ro- 
tate your head clockwise three times , repeat rotating 
the head counter-clockwise three times. 

Rock N ' Rolls - Clasp hands behind knees and gently 
rock back and forth on rounded spine several times 
all..the way back on the neck. In the beginning, do 
not roll too far back on the neck. Variation: clasp 
hands around knees. 

Head to Toe Stretch - Inhale progressively while 
raising up on toes and stretching arms high overhead. 
Stretch and tense the body, hold breath; exhale, bend- 
ing forward like a rag doll and let head and- arms 
hang loosely. Return to position and repeat.^, 

Chest Expander - Clasp hands behind the back, palms 
down. Inhale gradually as you stretch neck up^ until 
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the «hin Ib pointing t-o tl^a oiiillng. Hold. . . ejt" 
luUe aR you brlnfi youv lunds up ov^r your hend niul 
down toward tho floor, Hold for |:h« oount of five. 
TnhnlQ, return to orlfiinnl poHUton. Repent up to 
thvuw tlmuH, 

fljtnx " Stand in a Htrldo poaition, XnhaU hand hacki 
Qj^hftia bond forward touch rlftht foot Inhala up, 
bend back, uxhaU touch left foot, Inbalo up, oxhalo 
toucli both fGotJ Inhale briuR arma above head, ntand 
UUe a five pointed atar, holding the breath and pooo. 
Rxlialo, r6t\irn arnui to aide, stand and ol^servo the 
body, 

Pro-Poatorlor Strotcb - Stand in a atrido poaition, 
Exhaling bond from hipa keeping knecH unbent and 
keeping the chin up. Touch^f ingertipa to the floor 
and take them off four or five times. Back is kept 
stretched and head up. Still bent forward, inhale 
auporf icially and exhaling, relax back, shoulders, 
neck and head, swing arms and head back and forth 
between the spread legs four or five times. 

Arm Turns - Extend arms at shoulder level. Bend 
elbow and circle lower arm three times in each dir- 
ection. * Circle wrists three times In each direction. 
Extend arms and circle the whole arm three t imea in 
' each direction. 

Trunk Turns - Stand with feet in a stride position. 
Place hands on waist and rotate the trunk slowly 
three times in each direction.. 

Ankle, Knee and Leg Tu'kns - Sfand on left foot, ex- 
tend right leg, hav.ing"^'knee bent. Circle the ankle 
three times in each direction: circle the lower leg 
three times in each direction: then .straighten the 
leg and circle the entire leg three times in each 
direction. Repeat with left leg. 

Feet Exercises - (a) stand with feet about six inches 
apart, hands on hips. Rise on toes: rotate feet to 
the outer sides, back on heels to inner sides and 
retura- to tiptoe position. Repeat ten times. (b) 
with feet together and hands on Kips, practice 
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BtaMoHftry WMlklnHi ^^omUg on ^\\^ \)^^\\ pf thi^ font 
efteh ^Im rtiul nrolilng fchi4 jnflt^p you mov^i 

SJIW. - ^lowa rtnil pviiMs smrtll of bflok flfiftlii|8t floor 
»o Mut rtll ninv«mfciiUH will proo^t^tl from o<JO^r of 
buck wUboiil: Htrftlnlns Hloinrtoh m\ii3fll<aH, fllowly rnlH^i 
' flnd lowur onM lag n tlmt^ - th^w both Uirh. 
CbrttM tlmoH Cop ^noh Ufi ond for both li^Rfi. ;Uho 
aouiU of eight or ton whan r^ifltng and loworing Ipbs 
t;o kayp the mind foQutiyd, 

j^Jlig„J!.^JLl", I''^*^ El'^t bnak. Tnhnio, berid| right leg, 
cinflp it with your hnmln, pnll knpw to choati and bring 
your bond to kn«<3t bold flvt^ to tan nacondM', l^Khnlq 
fllowly and drop log back to floor. Uapoat oh otbor 
Bldo, Rupaat, pulling up both logn at onco, 

Gnt a trot cb - Kuoql on banda and kuo<^rt Irt "tab la 
poai t ion" . Inhalo, raiao right log and atrotch it 
back afl far an it will go, fueling tha pull along 
Che aplno, Keep bead up. While exhaling , bring log 
forward and proaa knee againat forehead, Rtipeat on 
Che other aide. Variation - in table poaition, flex 
the spine: head up aa back sag&i inhale} head down 
as back raises up exhale. 

Shoulder Blade - In {i seated position, arms a tralght 
'out at shoulder level, Inhale, exhale, draw shoulder 
blades together as though pressing a coin between 
them* Hold briefly and repeat entire movement several 
times , 

. ■ • 

Pre-^Cobra and Pre-Shoulder Stand - Sit on heels; ' 
intertwine fingers' at nape of neck, elbows as far 
back as possible, Inhale a deep breath and^ exhaling , 
let head fall to front, elbows coming close together 
as hands press against the back of the neck. Keep 
back straight, Inhale, lift head and straighten 
elbows. Repeat five times. 

Hip Raise - Sit in diamond pose (on heels) or Jap-' 
anese seated posture (curl toes under and sit on 
heels). Place hands on hips, keeping spine straight 
Inhale raise trunk; exhale, lower trunk. I^epeat ten 
times, action should be felt in front thigh muscles; 

%: ' . • ■ . ^ ; 



this ta^jaFPlMli pTPpUF^M fvm\ [\\^ i'mi^l fliul 

for Ch^ p^lvU poMHirMM, ^ 
u^ljga ii^ail fln^t l^a^ Potju r: i^tu rut on yoviF b^^^k, 

youp hiJ«^l uluive neaki luhMl^, f^In^^ h^ft^li 

MUouldevH off thii floor, tioUt hrltifly, 

tnar^rtHM thM oumbMr op fco mUi 
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VIS h)H oi.oss^a^ 



I ^-^ i c I q ^: u I a r c v) fUj H MU> : i- MH ^ I l y ^t*^ ^ ^ 1^ ^ \ f 
iU^ ^Vvi io iiioo th<»i »^!^ 

nj^pTII PKRfclKPTION - p ii r |5 i tut r r I a t i v ^ ^ r a b b o I M t ti 

fc^i^rv^r, pkir^MjHioH liur^t ^! mi»!^m^ ion? 

ImfiH^ If Pom M)^ iwu i^^v^^ toM^ no^ p^sfeifspi^, 
nn!MHAni)N PHKtOh - ^|^V)d I op«i*=iiU of 

*jifcii^f*i^M h om> ituHit>U^)i^ io vli^MiN 0M»Ufi2^?« j^HoUt 

miittVoil »>f i^viri2ui\io^ vit^iooi l\ 4 of 
^Ulnti^^l mii<^i?iirMm^»Uii 44min(titt3Ft54 bv ^ vision 

pFfUU t r t OOMV , 

MJHOiLUh^^^^^^^ pMrtj^lutn^ lo of fiffu<.:tin^ oo^ i^^yi^, 
PHAHYNntUNAHAt^ = (iiirrfUiUnH ro rh^ ^r^^^ bi^rw^f^h thi^ 

SJlJdyiAii * p^^rtrtlolrtg in tliti whlt^i otMt|u<a, fli»routi 
oTui>r tunU^ of th^ i^yi*brtll eov^Fing li ^lUlfi^ly 
t)XPi»pilnH siigmtint covar^il by ihe t^orn^^i 

BTHAnijMI t; « pi^ruitnlns to the eoiulltlort In whleh 
IVliVocular flxntton in not pr^s^nt unil^r normal 
ciond i t i OHH , 

VI ni! Alt AtMUTY «- ntuitMnutiM or l^rtrntatji^ of vision 
wh I i?h I « iUpi^nd^nt upon tlu» shAvpn^fls of the 
rtnlnnl foouH, th** fttuialtlvlty of th« n^rvovm 
»il0nH)ntN, nnil thy lnt«rpr«;itat lv» fflevilty of 
tho bFAlUi 
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tii^fV-^-^H iiVHi^Uf MfU^ti^ ii^; i^BUiiif^i^ , f^H^IH^ 

at tilp AM^^i^ Olv^^P*^' iFfiiuH^i^ iifif^p in ^'^uhv^ 

u) M»M iHv*i hi^iu^ ti^tr Urf^^M^rv in 

tmp^jri^nt til ^ii iiwlwH^F^t lU^w^vPFi A^\n\) pi^F^ 

i)lh!iF i^wh^^i^i^Fk^ M*!^ P4l^tiJFni* of F^iuHn^ 

fiF0 j^4tnCiit«i*4 4iwim«iF^ ^njut^jN^^ni U> i^m^^U 
i>{\\^f tU^ *^^F ^\^^ pool, At^p^^^t*? of jMilging 

b4ti*i*l on lixt^i^ition of ih^ rputine Ihiangh ^yn^^ 
ciironti^iion proj^i^ri^n of tniUvtdui^l tiwirnm^F** 
4«i p«Ft nf ih^ imnt^tU of th^ ronitn^t fionftd^n^^ 
duFtne tFfitntng *ind rowp^Utton ^f^ d^p^ndi^nt upon 
Wfiny ffi^ioFi?! rh*i vUui*! ^itsin^i of t\\^ ^^wifflm^r helng 
tlif* f«o*il nn^MploFed, 

rUi^h MwJmmi^ir given an leye ^M^ifltniUton pallefn* 
#il ftfli^r tlij^ Moiltft^d KUtnli?al Teehnlqne, an e»{ftb- 
lUh^il vliilon ii*?r<?^nt»8 pfoei^dnre d^v^loped Ihrough 

to Ortnda, tldUforntft approxlffiati^ly seventeen 
y^^rs ftgo. fn^Uud^d In testing w^ris the follow* 
tngt 

1, Vl^nnl f^isnlty of eaeh eye «t dlstanee with 
Aiul without eovreet Ive Unaes • 

2, tUnoeuUf tu)opd Inat Ion meaiiufement fof the 
ability of the rausele^ of the eyes to work 
together, A general evaluation of fuslonal 
abilities and therefore broad depth percept- 
ion capabilities* 

3, An objective meaeurement of the degree of 
nearalghtednesHi far^ightedne^ei and/or 
ant igmat iMm each eye. 

4, Grona procedure for the extent of peripheral 
vision «ach eye, 

5, inspection for abnormalltiea regarding the 



126 



• general health of each eye. 

Most testing was performed without correction to 
simulate actual training and- competition circumstances 
The- second aspecft of the study was observation at the 
poolside on individual swimmers who expressed or 
demons trated visual problems. The third part was 
extensive qi^ies ti oning of swimmers who failed the MGT 
without corrective lenses. Questions concerned: 

1 . Awareness of v-ision difficulties while train- 
ing, while competing. 

2. Depth perception , problems J specifically 

, ^ . touching the edge of the pool before visual 
* sight of the edge^ swimming Into other swim- 

mers frequently when the swimmer thought 
there was -adequate space between tl\e other 
,<swi^mmer, alignment problems. ' 
•3. Peripheral field problems, specifically the 

inability ta see or be aware of other swimmers 
t o , t h e s i d e . ' 

The fourth procedure for this study entailed conver- 
sations with the coaches of the various teams p^rti- . 
cipating. Specific individual swimmers were analyzed 
ftom the coaches point of view as to visual problems 
t h e y n o t e d . . ' 

The results pf the study revealed the following: 

1. Out of the sixty-two swimmers tested , thir- 
teen wore glasses only, foOr wore hard con- 
tact lenses and/or glasses, one had soft* 
lenses only, and two had har^d- contact lenses 
only. Consequently, twenty out of the sixty 

• two (32%) required corrective lenses. 

2. Another se^ven with no previous or present 
,c or recti vie lenses expressed problems with 
their vision . They were referred to their 
coaihes for extensive visual follow-up. 
This brought the total to 45% out of the. 
sixty two swimmers who required visual a ttenr 
t ion . ' 

3 . Of the twenty with corrective lenses, eight 
(40%) expressed problems with depth percep- 
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tion and/or poor vision while training. Of 
.the seven CO nt act lens wearers, fourwith 
hard contact lenses attempted to wear their 
hard lenses with swimming goggles during 
training. Only one was successful, 

A, Peripheral fields tested without corrective 
lenses in all swimmers was within normal, 

5, Depth perception problems appeared to be the 
mos t common , 

a. Of those expressing depth perception in- 
adequacies and visual acuities of 20/50 
or worse .each eye, three had binocular 
coordination difficulties, failing the 
test at an inter me diate distance, the 
more appropriate distance for synchronized 
swimmers. Of these three, only one had 
significantly reduced vision without 
lenses, 

b. Of the^ swimmers who expressed no depth 
perception problems only one was a border- 
line pass/fail according to binocular 
coordination criteria. Visual acui ties 
were only s 1 igh t ly v reduced , 

c. Of the swimmers who had no corrective 

; lenses, two failed the binocular coordin- 
ation criterias. Both, however, had vis- 
ual acuities of normal range and no com- 
plaints of depth perception problems, 

A number of correlations can be obtained from 
theseresu.lts, 

1, The amount of nearsightedness and binocular 
incoordination * can attribute to the lack of 
depth perception expressed by some of the 
athletes , « 

2, For those swimmers who wore their corrective 
lenses all or more than fifty percent of the^ 
time outside of their swimming , there was \ 
more difficulty in adjusting to the lack of 
'acute vision normally accomplished with 
corrective lenses^ Therefore depth percep- 
tion iwas a moderate to severe concern, 

" . Compensation to the visual lack of depth 
perception was achieved through various 
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adapting, i.e. "looking for objects around 
to help." The most common method was re- 
peated practice of a routine with the aid 
of the coach's comments to indicate to the 
swimmer when she was not in alignment with 
other swimmers . One swimmer had been corr- 
ected by hercoach so often, she now auto- 
j matically stayed behind the line-up even 
\ though visually she did not see, herself in 
^line. Repeated instruct! on s from her "coach 
indicated she must be in line. The other 
method of comp ens a ting was through the use 
of parallax movement, that is moving the 
head side to side using the** object or ob- 
jects of alignment as reference points. 
This is a common method for those with re- 
duced depth perception, who tend to use 
familiar objects, such as fire hydrants or 
lamp posts while parallel parking an auto- 
mobile. 

3. Those swimmers who utilized corrective lenses 
less than fifty percent of the time outsJLde 
pool activities adapted easier and faster \ 
without corrective lenses or were unaware 
of the concept. Two of the swimmers who 
were amblyopes^ using onlyone visual ly 
good eye since birth and one swimmer who 
was strabismic, utilizing only one eye at a 
time since birth, had no complaints of depth 
perception problems, nor did their coaches, 
indicate any alignment difficulties. This 
further enhances the possibility of some form 
of depth percept ion as opposed to true depth 
perception derived from equal input through 
the two eyes to the brain can be a learned 
process . 

Re commend a t ions based on the preceding results 
and ccrj^^ 1^ ^ ^ i ^ several alternatives for 

those swimmers with moderate nearsightedness and/or 
depth perception comp lain t s . 

1. For those moderately nearsighted swimmers 
starting young, up to approximately age 
- twelve to fourteen, there is an advantage 

\ . 129 



\ 
\ 



to the coach if no corrective lenses are 
utilized while training in the pool. Once 
an individual becomes sensitive to the im- 
provement in vision with corrective Lenses 
and prefers to wear thei-r lenses most of the 
time outside of the pool a.rea, it will be 
more diffiault to train them without their 
lenses. This d i f f i cul ty i s r e la t ed to both 
confidence and skill. 

Swimmers with moderate to high nearsighted- 
ness consistent ly lacked confidencewhen 
entering the pooT without corrective lenses. 
"I know my eyes are not as good as the other 
swimmers, apd I'm at a disadvantage." Coaches 
need to be aware of this confidence level as 
it relates to vision problems. Most felt 
they "could do it, if they had to," but they 
were more comfortable if given the opportunity 
to see clearly. It appeared more import^t 
to the swimmers to see clearly during train- 
ing, not during competition. Coach Don Van 
Rossen formerly from University of Oregon r 
referring to speed swimme r s was quoted^, / 
"I've seen a lot qf injuries (such as split 
heels) because of a sljght miscalculation. 
We find that when our guys are using the masks 
(prescrip tioned goggles) they attack the turn 
more aggressively because they can see better 
and their confidence is increased." 
For those swimmers with high amounts of near- 
sightedness, hard contact lenses worn with 
goggles appears to be a viable alternative 
provided the, fit of the lenses are accurate 
and |the swimmer is comfortable with this 
arrangement. Soft contact lenses are assumed 
inappropriate even with goggles since soft 
lense materials will absorb the chlorine which 
will turn the lenses a yellow color. there, 
is inevitable seepage of water even with 
goggles. Hard scleral contact lenses are 
very comfort able because they must cover the 
whole eye to avoid "popping out." They are 
also very expensive and yision is not as good. 
Hard contact lenses as an alternative is not 
without limitations. The high unsuccess rate 



can be attributed to the following complica- 
tions • ^ 

a. Redness of the eyes due to the combination 
of hard contact lenses and chlorine. 

b. Disp raced l%nses, as the swimmer rotates 
her eyes during projections and under- 
water movemen t of the eyes with goggles 
on. ■ 

c. Lenses popping out due to the exaggerated 
and constant opening and closing of the 
lids during the removal of goggles as the 
swimmer's come in and^.6ut of the water, . 
Mos t swimmers prefer to remove goggles 
while their head is above water for better 
vision. Blinking is severe because it 
alsoserves to wash away the unnecessary 
water and chlorine, 

d. Due to the irritation of the eyes from the 
chlorine ahd the nature of the hard con- 
tact lens, there is a foreign body;sensa-! 
tion which is more severe than usual, 

e. The fear by the swimmer of losing her con- 
tact lens in the pool which has happened 
to most of the swimmers who attempted this 
alternative. Reports of ''never" losing 

a contact lens in the water^ must be 
viewed with extreme cauti on. There is 
a strong insecurity and therefore a lack 
of confidence in their swimming ability 
if they are p re-occupied with losing their 
lenses. 

Because goggles are not al lowed during a'ctua.1 
competi tion , it is highly recommended the |\ 
swimmer wear the hard contact lenses with j\ 
goggles onlyfor the training session and / | 
allow at least one to two weeks for training ^ 
without the lenses prior to competition. All 
swimmers questioned felt it was a dramatic 
transistion to swim their routines w'ithout 
accurate vision if trained with corrective 
lenses 

When instructing .swimmers during the traiiiing 
sess ions , many of the coaches unaware, pf *the 
vision of some of their athletes would indi- 
cate for them to focus on an area within the 
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pool setting when emphasizing' "projections" 
or aligning of tlie gwimmers for the synchro- 
^nrz^d--rou-tJaLi^_This study indicates as .high 

as 45% of the swllaraeT^s-~iiiajLJLli£^^^^^^^ atten- 
tion and therefore may,, no tbT~alrlne--to-~easjJo^ 
"focus" or "align. " An alternative to this 
me^th'od of instructing is specif ic directions, 
e.g.., "turn your head 45 from the. straight 
ahead position," versus "turn your head to 
^face the clock on the wall," This also aids 
to avoid "squinting" or squeezing of the. lj.ds; 
by most nearsighted individuals as they att- 
empt to see the » clock.. Projecting, without 
focusing, will help to eliminate facial dis-, 
tortion, a disadvantage in competitive syn- 
chronized' swimming. 

One of the most common complaints of, coaches 
and athletes was glare^ from inside the pool 
lights above and beneath the water and out- 

^"dcTbr sun. Goggles appear to help but d'o . no t ^ 
completely eliminate the discomfort. Goggles 
need to be tinted darker to ease the circum- 
stances during training; however, since gog- 
gles are not allowed during compet.ition for,. - 
this specific swimming event, this problemV 
may be an unresolvable one. ' / 

. Conjunctivitis! Is a frequent ocular^ problem, 
often associated with ear infections. Easily , 
transmittable through water with an incubation 
period of approximately five to seven days, 
symptoms may Vary with associated pharyngo- 
nasal problems. Duration may be from one to 
two weeks; the con j unc tivi t i,s' may be monocular 
without secretions. Dr. Jastremski reported, v 
on the importaace of the acid-base balance of 
the water in prev.enting eye inflammation . 2 
He notes "for every ten degrees temperature 
rise the reactivity of the acid or basicity . 
of the water on the conjunctiva doubles, 
therefore cooler water causes less eye irrit-. 
ation." His recommendation for preventive 
and therapeutic care is rinsings the eyes • 
thoroughly after a morning practice session 
with normal saline obtainable at a pharmacy. 
T/his may eliminate recurrence of the irrita- 
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tion with the afternoon session. He also 
recommends washing the eyes often with plain 
water. Some coaches and swimme^r s prefer arti 
ficial tears to soot-he the eyes or ocular de- 
congestants to eliminate redness, however, 
these will not alleviate the con j unc t ivi tis . 
Some coaches remove the swimmer temporarily ~" 
from the pool to prevent more irri tation"^ and/ 
_or__the^possibility of conjunctivitis spread- 
ing to tYie crtire-r — t4a^m_jnember s . 



.All synch ronized sw i mm e r s w i^^^ v i s i o n p r o b 1 ems 
"^need; to be evaluated r^outinely. Due to the specific 
nature of their sport, depth perception, as 'well as 
keenness of vision and peripheral vision play impor- 
tant roles in the confideifice and level of competence. 
Normally the' basic premise is to maximize visual ^ 
acuity. in each eye to enhance binocular coordination, 
and thereby, improve depth perception. Maximizing 
visual acuity in compe titivia synchronized swimming, is 
liinited . Therefore a general awareness of vision by 
the coaches and an open communication between athlete 
and coaches would reveal any insights which may lead 
to the improvement of the skill of the swimmer in 
either learning or performing her routines at *a com- 
petitive level. Some of the swimmers expressed^n 
"awkwardness" in discussing vision difficulties with 
their coaches because they "didn't think it was im- 
portant enough." The confidence of athletes with 
decreased vision should be a concern for coaches who 
can then become more atuned to the. needs of their. 
swimmer3 . " 
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THE USE OF GROUPS TO IMPROVE ATHLETIC PERFORMANCE 



David T. Nesvig, EdD 

/■ 

INTRODUCTION 

As part of the Athlete Development Workshop pro- 
gram for A.A.U. synchronized swimming teams sponsored 
by its Sports Medicine Committee, groups were intro- 
duced to discuss coach-athlete^ and athlete-athlete 
relationships. It was one component of a psychologi- 
cally-based regimen designed to assist athletes in 
coping with the results of/stress in high level com- 
petition. Other modules ^include application of bio- 
feedback, use of relaxation techniques and autogenic 
procedures to improve performance levels,*. 

/ - ' 

Conducted in 1977/1978, and 1979, these groups 

have been utilized with the top 25 United States 

A.A.U. synchronized /swimming teams during week-long 

workshops conducted^ at the Olympic Training Center, 

Squaw Valley, Call^fornia, as well as with a speed 

swimming team ^^^^ large metropolitan area, 

^E^cJi_4iX211P /9 is coach, and in some 

cases, an assTsT^^t — and — h_i_s__or^her swimmers/ meeting 
with the f aci l^i ta t or , ( t h eT^uTlTor') — t-o — dJ_axAiss<: o n c e r n s 
about competi4:ion , practice, performance, tVam~~gol 
and mutual expectations. Usually there were 8-10 
swimmers in^each group plus the coach. 

PURPOSE ^ 

Eour primary goals and one secondary goal were 
determined for the ^groups as sub-goals of the more 
global one of improving performance levels for all 
participants: ' * ' 

■ .: / ■ 

/l. To explore the working relationship between 
/ coaches and athletes and athletes to one 

/ another in terms of Improving the collabo'r- 

atloh in both directions. 



/ 



In terms of the group experience, the process 
could range from simple s elf -d Isclosur e to 
. •. develop a higher level of trus.t, to contract- 

ing for actual behavioral changes or other 
*Ed. note: see Wenz & Strong pp. 153-179 
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concrete agreements regarding practice rou- 
tines. 

To effect a better understanding for coaches 
and swimmers of the similarities and differ-- 
ences of their goals and behavioral operations 
in relation to role distinction and clarifi- 
cation. 

In the group this would necessitate discuss- 
ion of commitment to the sport, rewards and 
payoffs, the decision-making process, how 
conflicts are resolved, etc. 

To bring hidden feelings , mi sunders tan dings 
and personal agendas into the open. 

As the group discussion progresses these 
issues normally unf old as mutual collabo ra- 
tion is encouraged by the group facilitator. 

To integrate learnings from the othe*r psy- 
chological components of the workshop pro- 
gram (relaxation, autogenic te chniques , bio- 
feedback procedures) in relation to improved 
performance levels. 
. •■■ ■ ~ " . 

Particularly when the focus Is on collaboration 
of swimmers with one ano:)^er and coaches, an 
"a7Temp~t--^ir«^-maA^ bridge the application and 
utilization oT^tectrtrtti-u^^-J^^a^ in other 
components. The emphasis i s olic"&~~-a-g^r±ii_an^^^ 
improving practices and competitive perform- 
ances through lowering stress levels. 

To provide data for improving the psychologi- 
cal components ofthe program is a secondary, 
go£^l of the groups. 

This data is collected informally by observa- 
tion of. the facilitator and through direct 
and indirect feedback of group participants. 
Since a f'ormal written evaluation is done at 
the end of the workshop, no attempt is made 
formally to structure this in the group. 
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For the purpose of this article, the discussion 
/ill center on the first four goals, which are pri- 
aary. A signi^ficant section will be devoted to 
jwimmers' motiyation and their reasons for making a 
Long-term commitment to the sport. This will be based 
)n actual responses by the athletes to questions con- 
:erning their. level of commi tmen t , the pay-offs and 
rewards for them as swimmers. 



?ROUP STRUCTURE AND PROCESS 

During the late 60's and early 70's when the en- 
lounter group movement flourished, the typical social 
jntree was not "What astrological sign are you?" but 
[lore relevantly then "What group are you in now?" 
Psychologically and growth oriented groups were given 
I great deal of bad press, much of it deserved. 

Anyone who lived through that 'era is likely to have 
I wide range of reactions and images when presented 
/ith the generic term, "group." Unfortunately many 
)f the images may be negative, may trigger off mem- 
)ries of less than positive experiences with a group 
Led by an unprofessional, poorly trained or unethical 
jroup facilitator. The term may elicit associations 
Like: therapy group, encounter group, confrontation 
jroup , rap. group, support group, experimental group, 
/ide-open group, counseling group, " t ouchy- f ee lie , " 
)r sensitivity training. „ On the other hand, the word 
nay have a positive valence, connoting pleasant mem- 
)ries of a fruitful group experience resulting in 
jrowth or change. These reactions, whether negative 
)r pleasant, can result, ia a perception about groups 
/hich h.as the potential to significantly alter any 
:uture group experience. Our expectations are power- 
ful determinants in influencing subsequent exposure 
H) — a_B.e_rc e i V e d similar experience. . Because of thi's , 
[ made a de^lrtVe^r a-t-e_atj^emp t to demystify the percep- 
lions about groups in advarHre — a-t — a^_ge_neral meeting 
Df coaches. A brief introduction was^iTven art-^-h-e_______ 

Initial orientation meeting for athletes as well, 
leavy emphasis was, given to the central purpose of 
:he group - an opportunity to discuss common concerns, 
;oals , worries and experiences related to high-level 
lompetition. Here was a chance also for the team to 
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meet under more relaxed conditions without the usual 
time pressures of a tight weekly training schedule. 



Following this description, they, were told what 
Ihe groups are no t * They are not counseling, therapy 
or encounter groups. All participants were reassured 
that embarassing personal questions would not be ask- 
ed, their family history would not be probed and that 
all questions would be answered as directly and hcn- 
estly as possible. Informal follow-up at meiLs and 
during breaks gave me the opportunity to answer fur- 
ther questions of the coaches and athletes. These 
contacts resulted in stronger rapport and served to 
lower any further resistance to group participation. 

At the beginning of each group .discussion, the 
purp'ose and goals, of the group were once again re- 
peated, the structure explained,- and the detoystif i- 
cation pfocess gone ' through . Feedback from' coaches 
and swiminers indicated' that this was not redundant 
or overemphasized, rather it was seen as valuable and 
in some cases ,/ essential to the group's direction and 
success. The next step in beginning the group waS— " 
for me to make a personal statement which led into 
thh first phase of discussion. Following is an appro- 
ximation of it: 

I've been a sports nut most of my life, 
as a competitive tennis player, sports writer 
and fan and I have to tell you how impressed • 
I am with the level of commi tment I ' ve ob- 
served in you synchro swimmers and coaches. 

I don't know of a sport with any higher level 
of commitment from its athletes, practicing 
five-six days a week, seven before meets, 

II months out of the year. I've heard also 
that it means often two practices a day, 
many times standing around shivering by the 
pool or rehearsing in chilly water. So, 
I*m really curious to hear from you , what 
is it about this sport that makes you will- 

^ ing to go through this? 

The responses were informative and enlightening 
to me and~^ai"t-e4ww.exe_j_reveal ing to the swimmers and 
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coaches. Many themes developed which were common to 
every group, while others were idiosyncratic. In 
analyzing the answers given to this global question, 
27 themes developed. Due to the overlap it might be 
more accurate to say there were consistently a dozen 
themes which seemed to arise in each group. Some of 
the most often mentioned reasons included: 

It's an opportunity to travel around the 
state, the U.S, and to other countries. 

I've made a lot of new friends, many very 
close and important to me. 

It feels good to excel in something, 

I've developed self-esteem and confid- 
ence I didn't have before joining the 
team , 

It's fun perJEorming for an audience. ^ 
■ It keeps me in shape and sl'im, 

I enjoy the challenge of competition. 



After this opening' discus 
questions were introduced by 
flow of discussion. The ques 
provide a clear focus^for the 
less meandering. In my exper 
the questions were formulated 
contracting and conflict reso 
from group members, requiring 



sion other p re-de te rmined 
the leader to direct the 
tions were developed to 

group and avoid meaning- 
ience many of the issues 

to elicit, for example, 
lution, arose naturally 

no prompting. 



If the discussion on level of commitment was slow 
in beginning, related questions were introduced, such 
as, "What are the rewards and pay o f f s f or you in syn- 
chro swimming?" and "Why are you willing to sacrifice 
precious time you could spend studying or on other 
pleasures?" 
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DEVELOPING GROUND RULES FOR ASSISTING' ONE ANOTHER 



Depending on the isaues raised spontaneously in 
discussion, this topic would be approached next. The 
stimulus question would be similar to this. 

How do you help out one another in practice 
or before a meet? How about in practice or 
before a meet? How about during and after 
compe t i tion? What have you found helpful 
to you and in assisting a te am ma te ? 

What is universally generated in discussion of 
this topic is an awareness of strong individual pre- 
ferences for giving and receiving feedback on perfor- 
mance. It was my observation that this was concrete 
and specific enough as well as universal to all parti- 
cipants' experience, that many areas were tapped. In 
fact, if there were no time constraints, this subject 
could be q'xplored for the full two hours. Specific 
examples of ground rules will be given later. More 
attention will also be given to what swimmers say 
coaches do or say that is helpful to them. 

CONTRACTtNG BETWEEN COACHES AND ATHLETES AND ATHLETE- 
TO-ATHLETE . 

Contract ing was a topic that did not normally 
arise directly, but often indirectly during group 
interaction. Since 'it is a term not usually used in 
verbal interactions, it was introduced when partici- 
pants were talking about how discussions are made. 
Once the subject was broached, the leader would follow 
up wi th , 

How are those decisions made? What chance 
are you given to provide input? Is your 
voice considered or heard when decisions 
are made that affect you? 

These and similar leading questions are used by 
the facilitator to lead into an exploration of con- 
tracting. Principles of contracting and anecdotes ' 
illustrating them will be offered later. 



140 




CONFLICT RESOLUTION 

' This can be potentially .the" most explosive sub- 
ject of all those mentioned. Likewise it can Result 
in healing wounds which have ^^severely obstructed com- 
munication or an entire team. 

Many times current unresolvedconflicts are allud 
ed to indirectly or are raised directly by coachor 
athlete in another context^ ^uch as.decision-making. 
Other times past misunderstandings which still are 
simmering are brought into th^ open. Again,, if the» 
subject is not brought up, the leaderViTl refer to 
some otherreference with a statement like. 

When you referred to your difference with, 
(name) I wondered how you handle disagree- ^ 
> raents and conflicts on the team? 

As the facilitator, response i n d'iTca^e^'^^ the 
attempt is to depersonalize the' conf li c t , that is, 
treat it as. a normal, inevitable occurrence on any 
team. The message is t^hat it is a predictab'le event 
and there areeffective ways to handledisagreements. 
If it- is clear that an unresolved conflict exists 
that is haying a present negative effect on the team" 
or individual, it may be briefly used as ah example 
of a conflict and how it might be dealt with, .In at 
least three instances, it was my judgment that more ' 
time was necessary than was available to sufficiently 
explore the issue. In those cases a second session 
was .arranged for another time during the workshop. 

Each of the prec.eeding sections which have been 
introduced will- be given more detailed attention at 
another point in this article along with examples and 
anecdot es . ^ 

SWIMMERS ' "and COACHES' MOTIVATION 

Previously, an introduction was made to this 
tot3ic detailing swimmers responses. Not included in 
that section were coaches answers 'to 'the question of 
their willingness to make such a si-gnlficant contri- 
bution of their energy, time and resources to the 
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sport. On the one hand bhelr reasons were frequently 
similar to the .Swimmers, like the 'opportunity for 
trave 1 , making friends, and the sense of ex celling 
in .an activity. On the other hand, their role as 
coach clearly dictates o th e r" s our ce s of payoff and 

rewards for them, f , . , 

\ « 

As one might expect there was seldom one compell- 
ing reason expressed as the major determinent appar- 
ent in staying wtth - the sport . Responses 'unique to 
coaches we re; ) 

The **chance to^work with good athletes who are 
also nice kids. In my experience these girls 
are the 'cream of the crop.' 

I enjoy the teaching aspect of coaching. 

it's an ppporti^nity to develop my teaching 
ability. ' \ . - 

Developing a team from a group of basically 
raw , inexperienced swimmers is a. personal 
challenge. 

To continue the tradition of excellence and 
winning that the ( team name) have es t ab lished . 

1 can see instant results from my coaching 
and teaching../ 

Coaches in particular seemed to welcome the per- 
mission given by the group structure tb be more per-, 
sonal in revealing the complex motivators which keep 
them involved despite very low pay and demanding 
schedules which complicate ^heir lives. Almost with- 
out exception, ,the team members were hearing some of 
these reasons declared for the first time by the 
coach herself or himself. The impact was sometimes 
startling, not only on the athletes but on the coaches 
as well". V . . " , ' 

For the coach , answer ing the question sometimes- 
led to clarification of prior i ties "You know , 1 .* 
realize now that I probably would have quit , before , 
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now if it weren't for my. compelling desire to see . 
synchro swimming become an Olympic sport*" For the 
swimmer, listening to her coach reveal highly personal 
revelations led to seeing her coach as a real person, 
not- in a narrowly defined role of the coach. "Wow!" 
one girl exclaimed after her coach opened up, "I 
didn't know that before about you. I'm glad to know 
that," Here was the beginning of the breakdown of the 
stereotypes of coach as disciplinarian, administrator, 
slavedriver, teacher. 

Some coaches engaged in a deep level of personal 
disclosure as they talked. They talked poignantly of 
,coaching filliig a void in their lives left by retire- 
ment, relocation, or the death of a loved one . They ; 
spoke of coaching as a release or outlet for frustra- 
tian in their professional careers apart from coaching 
as a source o f r eco gn i t i on . Others spoke of the, im- 
portance to them of the swimmers as their "children." 

As the coaches displayed varying levels of self- 
disclosure and risk-taking, the seeds o f ,co 1 labo ra t i oh 
were sown. This modeling by the coaches encouraged ^ 
the athletes to do the same. It also was the beginn- 
ing of a new perception of the coach which made him 
or her more approachable, less f ormidable or distant. 
Other personal agendas were now more likely ,to be 
brought into the open. A major goal of 'the groups 
was nowbelng addressed. , \ ^ 

Coaches are certainly not immune to personal am- 
bition. One coach mused about her desire to crack 
the top five nationally and make her team eligible 
for a seeded position and . internat ional competition. 
At the same time, as she talked about her affection 
for the girls, she displayed her caring nature in a 
direct way never made clear or experienced by ath- 
letes in practice. Again, the group process became ■ 
a vehicle for a previously unattained level of mutual 
understanding. 

Other coaches shared the complex demands^ on a 
coach. Swimmers hear d about their coach as a diplo- 
mat and politician who must deal with angry or pushy 
parents and boards. They heard about the demands of 
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fund raiaing and endless details of jllanning and co- 
ordinating meets, thrust upon the coach and assistants. 
Til ey l earned of coaches own ego needs, that, to coin 
a pun, "Coaches need strokes too," 

This knowledge was beneficial in relation to the 
discipline of practice; knowing in more detail the 
demands placed on the coach made it easier for ath- 
letes to accept demands placed upon them by the coach. 
They now knew on a more conscious , practical level ^ 
that they were not being singled butfor extra work. 

Returning to the reward system opera ting for 
swimmers, coaches listening to their proteges discuss 
reasons for commitment similarly resulted in the co- 
aches acquiring a deeper level of understanding and a 
more tolerant approach to their athletes' needs as 
n o n - s w i mm e rs. The factors which contributed to a 
swimmer's desire to stay involved ranged from 9uch 
personal ones as family expectations ("We're all 
swimmers' in our family.") to pro sa i c , a Imos t negative 
factprs ("It beats watching TV and. being borpd.") 

Of special interest o me waswhat girls had to 
say who had been competitors in other sports at school 
including; speed swimming, gymnastics, diving. For 
several of them, the attraction of synchro-swimming 
was . an in t egr a ti on of the elements of ballet, gym- 
nastics, swimming, diving in one unique, esthetically 
p 1 e a s i n g a c t i v i t y . 

Without attempting to organize them by category, 
. other . s tat ement s or motives for competing ran the 
gamut of personal recognitipn, group support, achieve- 
ment needs, peer recognition, team loyalty and the 
deyelopmen t . of personal effectiveness. Further speci- 
ficexamples"are: 

■ ■ ' ^ ^ 

I need the discipline of daily workouts and 
routines. 

Being on the team is like being in a family. 
As a matter of fact, I spend more time, with 
"them than wi.th my own family.. 
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I wnnil? to make the "A" teflm. 

Iwanbtoatayonthe"A"feeain. 

j: like, the appeal of the f.orm and beauty of 
synchro. Swimming to beautiful music inspires 
tn'y creativity. 

Performing in front of the public is really 
neat, having my friends and family see me, ' 

I want to see our team make the top ten. 

What's really important to me in staying 
with the te'am arvother year is beating 
( team naitie) , ' 

Synchro is a special sport that a lot of 
girls in other sports c p*u Id. never be a ^ 
part of - you have to be able to swim, 
dive,beagymnast, 

I get to travelall over, Mos t g ir Is 
my age haven't traveled like I' have. 

I don'thave to go home to my bad family 
.si'tuation after school,^ 

It's* really neat to 'be a (team name) and 

hear other kid^ and swimmers say > Gee, 

a r e ^ y o u a ' / , ' . 

I've learned a lot about getting along 
withpeople: , ^ 

I feel much more, con-fid'ent than I ever 

did bef ore"^ r was a competitor. It's 

really helped me at, school getting along 

wi th others-, • 

I used to be really shy and down on 
myself, but not anymo r e , V 1 1 ' s easier 
for me to make friends away f rom . the 
. pool , too , . ' \ , 
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I undoratancl myselC much bettor than before 
I became a , Being under the proaauro 

of competition^ having to organize my time 
better, working closely with others, devel- 
Qping a dense of loyalty, learning discipline 
have. been incredibly valuable to me, 

. ■ > 

This last statement was not an isolated statement 
but rather one that emerged in similar words from 
several members of each team. So much has been 
written and. said about personal development in ath- 
letics that it has become a clicl\e that we have^come 
\to mistrust. Without any behaviour al fol low up as 
^documentation, it can be sai.fi that at least the self 
rveport of these athletes is a strong ind,icator of a 
cX.rry over effect f r om ^ pat t i cip a t i on in a 5iport to 
life situations. Their reports indicate that learn- 
ing which occurs as a result of the rigors of prac- 
tice and compe tltion general izes to their daily life 
problems. Personal and interpersonal effectiveness 
is e nh a,n c e d as "well as self-esteem, in many cases,,,. 
..Given the. limitations of self report and all of the , 
biases inherqat in this met'hod , "aever theless i for thi 
group of athle tea , -there is a .jtrend which supports 
the view that sports ac 1 1 vi t y .^jcan be positively 
correlated wi t h b eh'avi o r al changes which effect non- 
sports segments of their iive'ft. In turn, these data 
are' linked to c.ont^ nuation^ln the iiport by the 
swimmers , 

Developin)^: Ground Rules for Assistance 

Fo,llowing the discussion of commitment and moti- 
vai'Jion the sulyject of how ath'letes helped one another 
was introduced; this included daily practice, compet- 
ition and post-competition s i tuti^ti ons , Conversation 
centered around giving feedback in ,a helpful way as 
well as 6n the receiving Vf feedback from fellow^ 

* swimmers ^nd uoaches. This subject area, in my ob- 
servation, (seeips to set the stage fur the next area^ 
of contracting. There appears Ld be a^flow to ask- 
ing 'for feedback to be giv.en iji a diff^ren'^ manner- 

. or^nt a particular time^,' 
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In. l:hcj Inuroiluct: I on , uxnmpluH of HtlmuluH quuR- 
tlonn wore mentionod, Onco tho Rroup heglnH, talking 
nbout tochnlquos and motlupdH thay find holpCul, tho 
lender utillzoH this, to gU.norato Rround ruloH for 
giving nssiatnnceA ^ ^ , 

A universal gro,ut\;d rule was: Be specific in 
describinp; what you observed, either positive or 
negative . (lleVe a notci^. should , be made that while 
these principles my be well understood and effective- 
ly applied by the coaches and many swimmers, they are 
not equally so for all team members, and therefore 
worthy of repetition.) It is not much help, as many 
persons noted, to isay something vague like:. ''You 
didn't seem to have much crispness in y our .^turns : 
You seemed kind of lazy and lackadaisical that time/* 
The words "lazy,** " ladkadaislcal'* and "crispness" are 
subjective and may have a specific meaning to the 
observer , but to the swimmer being corrected, they 
may. be too vague to be of assistance. 

A more concrete specific rephasing of the example 
might substitute "It would be better if you would 
/^urn more. quickly bys pushing off with more thrust 
/from the edge of the pool,*' This example likewise - 
illustrates a second principle: Be constructive in 
off-ering criticism . 

Members of the groups consistently, were critical 
of statements prefaced with zing'^rs like: **Well you 
really blew that one!** or *'You certainly have a lousy 
attitude today.** They were all more receptive to - 
opening comments like: **You might try...**^r **It 
might be better If. *.••" or **How about next'^^^lme. . . . ** 
These . beginnings make the listener much more open to 
the fconcrete correction which follows . :v 

Another ground rule g rowing ou t ' o f the first two 
is: If possible, demons t rat e the change desired . 
-Many movements in synchro-swimming are. extremely 
:^_;complex* and Miff icult to describe, even for the; most 
articulate observer; Because of individual learning , 
patterns, modeling the correct technique may be 
esseri't ial • One p erson may be able to- translate the 
word to the^concrete physical movement designated,^ 
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while nnothor may ueud a domona t ra t Ion to mako it 
c I cu» r . " 

The next ground rule related to a frequent com- 
plaint voiced by awimmbrH toward their own poera , a a 
well afl coaches,- This complaint concerned lack of 
poaitivo reinforcement or praise. Swimmers groused 
that **you always tell me when I screw up but you 
never say anything when I've done well,*' The ground 
rule became! Give verbal praise when earned or de- 
served , The qualifiers earned or deserved were added 
because the athletes wished it to be sincere, not 
used in a phoney way to give false encouragement. 

These ground rules have dealt with giving feed- 
back but do not directly address the reciprocal 
nature of feedback. The same principles apply to the 
receiver of the feedback in acknowledging or hearing 
the correction or praise. If the feedback is not 
understood,- then t,he listener needs to be specific 
and constructive in requesting clarification. Con-, 
versely, If the feedback has been useful, it assists 
the person to know" that it was,. This knowledge makes 
it easier for the person to know if his or, her feed- 
back is on target. If the observer hears, "That 
really helped me to improve that Srive, I've been 
having trouble with that for weeks, and I couldn't 
get the en^try just the way I wanted it,*' it also 
makes it more likely the; feedback given will risk 
such an observation in the future, 

v^This latter point was reinforced through a 
quick exercise introduced by the leader. Each per- 
son was asked to think of a .person who, in his or 
lier estimation, gives clear, direct, useful feedback, 
in short, someone who applies the principles just 
developed, A reporting out of these, with ex am pies, 
served as illustrations. It also provlded'an effec- 
tive summary of the ground rules for giving assis- 
tance,** ' . 

Contracting j , ~ 

•■ ' ' . ■ ' 

The summary aiso led naturally Into an explora-,. 
tion of contracting. Although seldom re^ferred to as 
contracting, the notion was frequently raised in the 
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contuxt of (luclH lon-mnk luH. Tha prlnclploH of rIvUk 

paHH tiumi iHUuoH nwv.U p/rncticu tlinuii, planning 
routlnoHi (luturrnln InK A ar/d B tunm moml>orH, nolo and 
duut par caora , and l\\c\ no lb cU ion of travul nquadH , 

PrlnclplcH of c:ontractlnR aru an cxtannlon of 
thoHo Laid down on ^lvln« aHaiHtancu and foodbnck. 
An into r'oH Uing array of iflHuea wan typically ralHod 
for potential contracts from sucli - aoemingly picky 
itoma aa how aoon before a....compo 1 1 1 1 ve meet coatumea 
should be worn, to more fundamental mattera of how 
muHic for a routine will be choaen. Before getting 
into making actual verbal contracta, group momborfl 
were reminded that the goal of contracta ia to im- 
prove team and individual per f ormancea . An cxtenaion . 
of. the feedback guidelinea applied to contracta would 
apeclfy the con t ingencie s each peraon consider: 

concrete, observable behavior (actions or worda), 
the upecific behavior Ho be changed, 
atate constructively and poaitively the conditiona 
if possible or appropriate, indicate the time 
element involved. 

One of the f 1 r a t con t r ac t a worked out in the 
group dealt with what to a npn-awimmer might seem 
an inconaequenjt ial problem; yet to the awimmer com-, 
petlng on a highly ranked team, waa cause for conais- 
tent -pre-compe t i tion tenaion on the team. The ten- 
aion often' resulted in the flaring of tempers and dis- 
traction which, for some, led , to a lower level of per- 
formance than the offended individual might attain - 
under calmer conditions. 

The source of irritation was a habit one team 
member had of no t ge t t ing he r hat and pins in place, 
until a few moments before the team formally began 
competition. For the rest of the team, the norm was 
to have this taken care of 15 or 30 minutes bef ore- 
hand, v Nagging by other teammates or coaches resulted 
only in more at tention' being paid'to this annoying ; 
,habit and less to essential las t-minu te p repara t ions . 
A standoff had resulted which was the source of much 
unproductive gossip, name-ca 1 ling , ^ and accusations^ 
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A f to r bo til t hg I don I: I f I ud norm h runkur and tUo tpnm 
(I iHcuHnuil thp rnnnoHH for thu I r pow U lonw , n Gon trout 
wflH ilu e I dud upon i h an lea I I y a conipr om I ho wh 1 \\ a a t la 
f I « d b,o t h n I d (i a in t li o 1 a a n o . , T Uu contra c t; a p o q I f t a d i 

I, Tlu» ru(ia I c |. trant aw linmor af^road to hava hor 

Iwi t a n d p I. n a In place no 1 a t u r t li a n !l 0 m I n - 

nlUH huPoru a moot;, 
2 , T tj a m m o m i) u r a a r r u q d In turn to in a ko no lu o n - 

1 1 0 n of t h 0 coat uin I n [\ un til t h o 1 0 . ml nu l: o 

d u a d 1 1 n 0 , 

3, If Ulio do ad. 1 1 no waa not obaurvud, other team 
mombara would bo nllowod'to point out l»cr 
unread inoaa until aho complied, 

A, If the deadline was mot, team members would 
thank her for her compliance. 

This example illustrates the principles* It 
deals with concrete; observable behavior (placing' 
hat and pins on head) , specifies the behavior to be 
changed, (observe the 10- minute deadline) , indicates 
what must be done in a positive statement (have hat 
and pins on head), rat her than what must not be done, 
and finally, makes the time element clear (10 minutes 
before each competitive* meet, not practice)* 

A more complex»analy3is ofcontracting, including 
other principles, conditions, and follow up, did not 
leem appropriate for the group. Given the shortness 
o\ time and other priorities for attention it was 
kep t a t t his leve 1 . ^ 

Due "to the uniformly positive evaluation of the 
groups, almost every team agreed to continue with 
follow-up meetings after leaving camp. The only exr 
ceptions were those few teams of the 25 that already 
had regularly scheduled team meetings. Final nego- 
tiations took the form of a contract which in eluded 
time, location, who shall attend (e.g., coaches, A 
team, B team, volunteer assistants), frequency and 
length of meetings, agenda, and designated leader. 
This settlement was similarly used as an illustration 
of contracting . 



tt IH InuvltnbUj on any ttt:hlut:ic loim ilnrlnn t:lui 
cu)urHi» of i\ MiM\Mon thnc vnrylnH duj^ruPH oT (lonlMtct 
will nrhin amonn Uh l;unm muinbwvH , tuuu^luMi, bonrU 
niumburH nud vol\into«rH. linHod upon thin prtMnlwo, 
tbi) topic of conflict: rtuuilntlon U\ untU)rt;nUnri In tba 
nroupi From l;bo ntnnco, tbnt; conCllctjiH normnl antl 
unuvo I (Inb Lu , It l« \\o\)v\\ t;bat: n cl InpnuH lonotc vlow 
of conflict: ruHolvitlon can be roacbod. 

If n conflict, ultbor curront or pant, Ib not 
ralHod by a H^oup member, tbo facilitator will aimply 
initiate tbo aub.juct tbrou^b quuHtionfl, rGmindora or 
otbor alluaion to conflict or potential arena of 
conflict, Occaaionally a preaont or linpondinK con- 
flict on. a team waa immediately focuaed upon aa in 
tbo previoua i 1 lua t r a Li on of contracting (placing 
hata and pins on before tbe meet). 

Before eroinp, in on particular conflicts, a more 
wide-open converaation waa encouraged on tbe negative 
effects of unresolved conflicts. It was my observa- 
tion tbat every team waa aware of the consequence in 
terms of morale and performance. What they were un- 
aware of was how to begin to reaolve the conflict,' 
In those instrancoa, assistance was provided in identi 
fying and breaking down tbe sources of conflict. 

Once the sources of irritation were iderrtified 
they could then be approached. If the irritant was 
a particularly offensive rule or policy, the coach or 
a senior member of the team was asked to provide/an 
understanding of the rationale behind it. Frequently 
information alone was sufficient to either- res,61ve 
the individual's conflict or reduce it to the' point 
of making it livable or accep table . If the conflict 
was interpersonal, however, it often required more . 
time than could be justified to devote to^lt in the 
initial group. If so, a follow-up sessipn was 
scheduled to continue the attempt at resolution. 
This was amicably accepted in three instances and a 
private meeting wasar ranged for the g^roup • 

No reason was seen as too trivial for 
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aoiui hUMMU Ion an Ioivh It luut onuMMqiuuuHJH for nny 
mmhav of tl^M tunm. IUHph pollol^JH tiono^rnlufi 
pr^otUM, (:r«VMl, (Iviui^H oo^Iph, room nHHlHnm^ntM nn 
tho roiul, froo-rlmo dnrluHi (MirPow, tuW-ln^ roHt:rl\^- 
ttonn, hovMuplay, nuoMMH to iho pool, nnd poHi^tvnn^- 
pwtUlon pnrrliiH aW wt^ro prohUnn rtronH for HomM. 

£lii0^j(]!o^^ WI\oo vu r Thn t: Th 

AMk 20 nthlutoH niul yovi'ru llUuly to ^0 
dlEfarunt runponiioM to thu (HiortPH "Wl\n(; do you want 
moHt; from n coach?" or "Wl^nt do yo\i find mont l\«lpful 
la i\ coach?" Aftor mcotLuK wltl\ 25 tuamH, T 
found that at loaat aynch roniiscd awtminorH arc oxpoct*- 
Inft a now broud of coacl\. 'ri\olr uxpoctaCionH aro 
complex and not oany to cntoKorlsr.o , ConHiaCunt wUh 
a more tradULonaL viow of the coacli'a rolo, thoy 
want an orRanizur, a motivator, a d lacip llnar tan , a 
'tonchor, Swlmmora In the WOh and '80h, while aCLll 
valuing thoflu multlpLo roloH, expect -and acme times 
demand- more . They arc alao looking for a tochn Lc Lan , 
a trainer, a collaborator, a p rob lem-aolver and, 
perhapH, a peraonal mentor. 
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pr^P^u'HUuu niM fihUliy r.op^ with Ui^ ^Um^m 
luul AOHlMty of piirf nrmaui^M mfiy wi^U ilMPiaina 
ffU^torM hiUw^MU piiTMonMl tiU(H^^ifc^« niul fftHuvti, h^twia^u 
HUwlu« In i\ rtpori mi\ tlroppln« out, Aihl I r I on?* U y , 
at thM v^ry top UwiUt* of nklll, phy^U^rtl a I r tt^r^n^i*?^ 
rtmoMH oomptitltarw dov r^rtrtM aiul pwy^^holow t*wU compon- 
n n t H M m M r H M an I i\ u r m n m I n b I y I n» p o r t i\ lU . p m I f t 
trftlnluK In thM m«uttH*^»«**nt ( I f - r^^HM I n 1 1 on) o f p^r- 
Monrtl pnycholorty rtpptuirH to luUp many ftthli^tMS mor^ 
MffiualVMly (iMmonHtrnto thtMr mKHU \uuU^r pn^riMor^, 
ThiH HCtuau win hI»ow I) rtiUtlouHhlp h^twii^n 

HlviuiH (pHycUolortlonl phyw to lo^ ton 1 ) ancl parfor- 
mancu, 2) tlu» typical roli^^of flnnlnty, anvl 3) wrtyn 
of pHyel\oloKliMU cMipInK that tuwo provun jn^lP^^^l 
mnny nthl otiui to actd i^vo tlu^ f Ino-tuolnR" tiffiuu. , 

StroHH IH thn l>o(ly*n roMpot\Ho to pny cl\o log ten U y 
porcotvoil ovoutH, AthlotuH roacc to many tUln«fl In 
tholr onvironmont (phyatcal, Hoclal, pay cho loft lea I ) 
calUul ♦^itruHHorn,'* TIuiho IncUulo nwcAx tliinfta aa 
watchlOR rlvalu warm-up, having paroiUa or payeUolog- 
tcally HLRulfLcnnt purHona Ln tlui audlonoo, UatcuUng 
to HcoroH of otlier HwlmmerH atui rouctlouM to tholr 
own mlBtnkes. Some nthlotoa lot audi coneorna worry 
them to the point of tutorferrlUK with performance; 
they often do less well In competition than during 
practice. Other awlmmer« try to Ignore auch dla- 
tractlons or may not be bothered by them. A few 
swimmers actually use such stressors as motivators 
to perform well beyond what would be expected, and 
In rare instances, may perform In that super, spine 
tingling, unforgettable way. The stress response , 
then, is basically a person's psychological and phy- 
Biological reactions interacting with each other in 
either a helpful or harmful way. The typical rela- 
tionship between stress and synchronized swimming 
performance is shown in Figure 1. 
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Flg\ir» It Pfrformn^i Undt to Inortsei 
0# itrtfti ln@f«ififi9 to m\ optlinAl polntt 
rtrfoimanQi d«offiiie«B with too muoh stifle* 

Ah you cnw optlmnl Hl:rii«M In Iwportfliu 

physlbrtl «nil pttychologlenl Action. AthUt§« In thin 
HtntP oftMn report rt ^^nsii of being highly ''tun^d'- In" 

DXpiirUincM fgollngr* of moiUvAtw i*KUenn^nt, They 
ftppMrtv to »wtm In a ftPt^mlngly r«> UKail > 70 1 hiinhly 
reBponHlvii, fluid *n\d t>ontrolUH| w«y, vory muph In 
tunw with thtimrtolvufl and the rtudUtnet^, 



Aji^xlo^t^y. Too much p«irei>lv<Hl Htro80> or poor coping 
witir Htn^HHi liowo Vi» r» in oft«n nccompan led by an 
ovcrwho lining himiho of anxiety. Family worriiaHi a 
recent "blow-up" between coach and athlete, an ili- 
neua of a ttiam momber» ptirBonal or famiiy oxpdctationa 
poorly handled can create problems for the athlete. 
Anxiety responses are learned and may start early in 
life. Sometimes anxiety is general ized to the point 
where a person feels anxious all the time (trait 
anxiety) . More often» for athletes, it is specifi- 
cally linked to a given competition, particular times 
and/or circumstances within the competition sequence, 
or to specific worries and expectations the athlete 
has (state anxiety). It happens to everyone and we 
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all react both physiologically and psychologically to 
to a^x?ety arousing situations. What triggers anxi- 
ety" (negative stressors), however, may differ tor 
each person facing a similar situation. For example: 

Two^4wimmer8 are vying for the one open 
^ spot in the team routine. The choice will 
be made following a figure skills competi- 
■ tion the next weekend.- Swimmer iH very much 
wants to make the team. She fervently hopes 
a figure she has trouble with (castle) will 
not be drawn at' the meet. Swimmer jfl is 
ve?y ambivalent abouc making the team. She 
is worried that she is not good enough to 
' swim the team routine and may let her team 
members down. Not naking the team will be 
a deep, personal disappointment to her and 
her family. 



is 



likely to 
different 



From this description, each swimmer 
respond anxiously at the meet, but for 
reaBons.- Figure 2 illustrates what may happen when 
severe. anxiety affects the athlete: 



Negative stressors 
(ambivalence , personal worries , 
physical conditions, etc.) 

Feelings of Psychological Threat 
- (something dire may happen) 

Internal Mind-Body Tension 
(homeostatic imbalance , 
psychological disequilibrium) 



ANXIETY 



Possible 
Psychological Responses - 



fear of ''failure 
fear of success 
selective for get fulness 
low self-esteem 
psychosocial withdrawal 
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Possible 
Physiological Responses - 

rapid heartbeat 
short and rapid breathing 
rapid speech 
severe and generalized 
muscle tension 
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Possible (Cont.) * Possible 

Psychological Responses -i p Physiological Responses 



dlstractlblllty ; ' 
o ve r a t t en t 1 on to detail 
Irritability ; 
obsessive about 1 lor 2 

things 
need for Interpersonal 

support ' 
ambivalence 
denial 



poor p er tph er a 1 b lood 

'flow (cold 'hands and/ 
' *or feet) 

poor sleep patterns 
nausea . r 

overeating, no e a ting 
crying ^ / 

high blood pressure 
f lushed face ^ ' ' /. 
excessive sleep 
frequent urination 



Figure 2. Effects of Negative Stressors 



Returning to the example of the 
t o m ak e t h e t e am : 



two swimmers hop ing 



Swimmer //I works hard on her castle during 
practice but it does not seem to get much' 
better. She becomes^ withdra^jn, has a hard 
time getting to sleep and doe^s^ot eat wellT^ 
On the day of the meet, she seems pale and . 
unapproachable, Tha- castle is drawn as her 
last figure before the judges. Her heart 
pounds, legs cramp and she is short of 
breath. She gets adequate, scores on her 
other figures, but- can't stop-' worry ing -> 
about the castle. She desperately wants 
someone to comfort her, but cannot toler- 
ate the idea of anyoimvlj^oWlng how scared. ^ 
sheis.' / * 

Swimmer //2 becomes inc reasingly ii:ritable. 
during practice and experiences a number 
of dreams^ before the competition. "At the 
meet, she is hyperactive and frequently . 
interrupts those around her. She is boph' 
pleased and worried t6.at her parents are 
in the audience. She frequantly visits" 
the bathroom and complains of feeliti^^; 
cold. She has a hard time concentTra t i ng 
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and sometimes appears dazed. Hugging 
her .favorite stuffed animal is no help. 
On, the first panel she does the wrong 
figure. 

Self-Regulation; Mind -Body Feedback . Is it possible 
for individual athletes to.. change responses to anxiety? 
Jiany athletes can and do learn to effectively regulate 
their responses with training. For example, slowing 
down rapid rates of speech and breathing bring a sense 
of psychological calm. For some, elevated heart beats, 
and muscle tension may be lowered by psychologically 
repeating or visualizing particular words or phrases 
such as "I. feel relaxed, calm and in control." 
Others may be" ab>le to control distractibility and in- 
crease concentration by imaging the ideal or perfect 
performance while in a muscularly relaxed, yet alert 
state. Many athletes learn to enhance feelings of 
confidence and actua!). per f ormance through such psy- 
chophysiological fin6-tuning. It is not easy and 
requires consistent practice outside the competitive 
situation just like the learning of any new . skill . 
It is the achievement of an integrated mind-body pro- - 
cess by incorporating bbt^ -internal and external 
awareness and feedback. 

Synchronized swimmers are very familiar with the 
concept of feedback. They receive it during every 
practice and work "hard to increase performance based 
on the information they receive. Feedback (Figure 3) 
usually starts at an early stage with trial and 
error learning. Feedback is then sought from* signi- 
ficant » others , such as coaches and teammates. The 
athlete gains even more detailed and refined infor- 
mation by actually seeing herself in action - on 
videqtape, stop -action films, written reports, etc. 
The most refined and often elusive dimension of feed- 
back is the awareness of her immediate psychological 
and physiological f;unctionlng : heart rate,' breathing, 
muscfie tension, hopes and expectations, worries, etc. 
The\thlete learns to shift from almost sole reli- 
ance \on information from external sources to the in- 
clusibn of internal mind-body information. The im- 
pact of\ this ' shift may initially, generate its own 
f orm b f .tens ion . Nevertheles s , it can be self- 
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Internal feedback 
See oneself In action 
Feedback from others 

Trial and error 

Figure 3. Fine-tuning is the increasingly 
refined use of different levels and forms 
of/Teedback. 



monitored, controlled and changed, if need be. The 
abil/ity to use all forms of feedback in a selective 
way/is a significant key to effective se 1 f - r egul.at ion 
and performance excellence. I, 

/■ ■ • ■ ^ 

SELF-REGULATION PROCEDURES 

/ - 

Mos t , self-regulation exercises are based on . 
achiisving deep muscle relaxation, {regulating degrees 
of mus c le . tens ion-reiaxat ion in davily .lif e as ^we IJL, 
as athletic activities , breathing ^awareness", visual- 
ization and imagery, the use of self-repeated verbal 
phrases, and the identification of spe cif i c s t re s so r s 
related to synchronized swimming competition. THese 
will be described in detfail later. 



Coaches and athlete^s who have participated in self 
regulation or stress managemen't programs have found 
some very clever ways to adapt them to their *own 
purposes. You may wish to try some of the exercises 
before involving others. It often helps coaches to 
first go through a program with s-omeone who knows the 
techniques and who can help them design a program for 
their home clubs. It needs to be pointed out that ' 
not all »a thle tes need all procedures, others may not 
practice them sufficiently to be able to use them in 
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pressure situation, and some "do not believ^e in 
fhem" and choose not to participate. My colleagues 
and I have worked with , coaches and athletes from age 
10 £0 the internationally experienced in several 
sports. The results have been most gratifying and . 
many' participants have- adopted individualized formats 
for themselves that have proven very effective.*' 

A few cau t ions need to be noted. Most people 
find s&lf-exploration and discovery fun and enjoyable 
a 'very few may be too psychologically sensitive to 
Xhe procedures. Therefore, no athlete should be 
forced to participate. Be su'te to seek feedback from 
each swimmer about her experiences; some may require 
a quiet conference outside any group setting. 

Although the benefits are many, a t h le t es • t aking 
prescribed medications should receive clearance from'^ 
a physician before undertaking^deep relaxation. 
Relaxation may change the rate some medications are 
metabolized and dosage may need, to be monitored. 
In t ie res t ingly , • the need' for most medications tends 
to drop with cons is t en t ly cp rac t i ced relaxation. 
Another possibility is .that a person becomes'scJ pro- 
ficient she actually learns to mask pain or other 
symptoms that require treatment. Periodic reminders 
to check for symptoms may be necessary. ' 

.How does one tune in to internal awareness? How 
are habjitu^l responses ' to stress and anxiety changed? 
These , a're considered for each of the following groups 
of procedures. 

I dentification of Stressors . A copy of a -Competi tion 
Stress Inventory is attached. This was developed by 
Wenz and Strong (1980) to help swimmers identify the 
typical times and specific circumstances of excess 
^anxiety.,. The athlete is askejd to visually recall and 
e X p el" i e ri c 6 ~a s c 1 o s e 1 y __a s possible the events-of. a 
typical, recent orspecific compie ti t ion. The parti- . 
cipant is asked to rate the degree of s t res s /a nxi e t y. 
for each of the times/settings described. In addi- 
tion ,-e ach i s. asked to identify the form anxiety 
takes in phy s i ca 1 . way s and the thoughts she has dur- 
ing these periods. Ritualistic behavior (stuffed 
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animals', faVorite ea^rlsigs, special procedures follow- 
ed, ef:.), reactiona co award ceremonies and post- 
compr ti 1 5,on feeliu{v:» are also described. Sevf»ral in- 
teresLlng observatie?us have been noted: waiting is 
•almost v,ni Yv;r,3ally a problem, ttome rituals may actu- 
ally increase .."ath.^r than decn'^ase' anxi^:jty , sleeping 
well is often difi'icult, the need for "private" time 
,or additional interpersonal support becomes exagger- 
»ated, and many athletes and almost half the coaches 
experience significant po s t- compe t i t i on burn-out and 
depression. . . , — 

Coaches are encouraged to meet with the athlete 
and share their impressions about how the athlete 
typically responds to the Competition Stress Inventory 
This allows for clarification of differences and faci- 
litates an . individuali zed stress management format 
for the athlete as well as one for the team as a whole 
toincorp orate as many needs as possible.* 

Bredt hing . Breathing is-. 11 terally the basis of life, 
yet few pe ople b r ea t he properly by taking a full and 
deep breath beginning with the- diaph r agm ( lowe r ■. r lb 
cage and upper abdomen rise) . The tendency is to fill 
either the upper part of the lungs (only shoulders and 
chest rise) or the middle chest (only the rib cage 
moves) ^ There^>are two purposes for this exercise: 
awareness of personal breathing patterns and stiidying 
the relationship between b reath ing^^esponses 'and diff- 
erent levels of body tension ( S t roebeT, . 19 7 8 )% 

//I Gently close you r.. eyes (sitti'ng or lying down) 
and quietly pay very close attention to your 
breathing. Feel the air come into the nostrils 
and try to sense the. air moving deeply down into^ 
the lungs. Place your hand on the upper part of 
the abdomen (diaph-ragm) and notice if It moves 
up and* down as you inhale and exhale. Do this, 
for a few minutes by quietly, and passively 
focusing, on b re a th ing^^nd relaxation. If yo.u 
deepen your breathihg^nd take in considerably 
more oxygeA than you are used to, you may feel 
a temporary dizzine'ss . If this occurs , simply 

■ ■ . 

*Ed. note: see Nesvig. pp. 135-152 

^ . ■ . . , Vi\ ■ ^ ■ ■ , ■ ■ , 
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slow your breathing rate and relax quietly un t i 1 
thefeeling passes (2-5 minutes). 



Now pay attention to the slight tension in the 
. chest and upper abdomen as you inhale and con- 
trast this with the feeling of relaxation as ^ 
you exhale. Each time you exhale, relax'^more 
and more. Notice the tension as it travels 
down and out of your body each -time you ex- 
hale. Keep your breathing deep, slow and 
regular. ' During this period, quietly and 
passively' direct your attention easily and 
effortless to variousparts ofyour body and 
release any unnecessary tension (2 minutes). 
~~^Now^ — aoat^ras^ t^his . wi t h taking a deep breath, 
holding it for ~a ferw~'seconds__ajid___creating a 
high level of muscle t ens ion througho^uir-y our 
body. Release the tensionrby relaxing your 
jaw as you exfiale and experiencing a "rolling" 
muscle relaxation from the top of your body 
to the tips of your toes-. Quietly ' return 
to slow regular and deep breathing and noti- 
cing the sense of calm and well-being that 
comes with it (2 minutes) . 

Take a few moments to practice breathing properly 
before practicing any of the other forms of relaxa- 
tion described later (muscle relaxation, use_of ver- 
bal phrases,- image ry /vi sua liz at ion) . This will help 
deepen the effects of these procedures more quickly 
and fully. / , 

■ ■ ■ : ' . \ 

//2 Pay close attention to a deep, smooth and regu- 
lar breathing pattern for a moment or two. "Try 
to achieve a level of relaxation and quiet. 
With practice, this can be done very quickly. 
Now visualize yourself in a slightly tense 
situation, such as getting ready to swim be- 
fore- j udges'. Try to experience this antici- 
pation as fully as possible. Notice how your 
breathing pattern changes as you begin -to 
feel some anxiety and body tension. .Return 
to breathing deeply and quietly. 



/ 

. / 

/ 

-/ ■ 
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r.//3 Now imagine yourself swimmings, a difficult 
I routine... every stroke, every figure, every 
/ hybrid. Try to experience yourself as fully 
as possible as actually swimming -to the . 
music. • . and breathe ^only when you riprmally 
would during the routine. Since it is im- 
possible to breathe normally while swimming 
a routine, what is your breathing pattern? 
Do you tend to gulp for air? Do\you exhale 
before coming to the surface? Did you no- 
tice muscle tension beginning to build up? 
How can you changeyour breathing technique 
while swimming to facilitate deeper intake 
of air ? 

Muscle Relaxation . A mod i f i ca t ion of the Jacobson 
(1938) progressive^ muscle relaxation exercise is 
basic to illustrating the relationship between inner 
anxiety and muscle tension. The p.urpose of this ex- 
ercise are to: 

demonstrate thedifference between muscle tensioi 
and relaxation, both physically and psychologi- 
cally; ' . " / 



identify muscle groups that 
when experiencing anxiety; 



typically tighten 



teach differential muscle tension and relaxation 
awareness (most people tend to tighten more mus- 
cles than are needed); 



educe lactic acid buildup in the blood due 
*either muscle fatigue and/or anxiety.* 



to 



Introductory illustrati\ons could include; 



Let'^ see how relaxed your jaw is. 
face as much as posvsible.. Use 
open and clos e y our" j aw . Does 
meet resistance fir om your jaw? 
jaw try to **help"\ your hand? CariVyou 
. go of the tension\in your jaw so that 
hand can do all t 



^*Ed. note: see Kirkendall 



wo rk , and 
pp. 5-15 



Relax your 
one !hand to 
your hand 
D- o e s your 
let 
your 
jaw? 



not the 
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Use only the middle finger and forefinger of one 
hand, let the fingers relax as totally as 
possible with no movement. . Tap them with 
your other hand and notice how "floppy" they 
are when you hit them. They are easy to move 
and offer little resistance to being moved 
(a relaxed, non-responsive state). 

... Now move them back and forth (with no assist- 
ance from your other hand) as rapidly and 
evenly aspossible. Notice how responsive 
they are . (responsive relaxation) . 

... Tighten both fingers as much as you can and 
then try to move them as rapidly as you can 
(tension). It is very difficult to do with- 
out loosening up the muscles. Athletes often 
use more muscle tension than they need. 

Deep relaxation facilitates reduction of lactic* 
acid buildup due- to, muscle fatigue and anxiety. It 
may also be used to facilitate restful sleep if prac- 
ticed a t bed t ime. Responsive relaxation facilitates 
motor performance (athletics) and. prevents the ath- 
lete from ^tightening uptoo much during performance. 
Too much inappropriate muscle tension interferes with 
performanceandalso increases the fatigue level. ^ 
The following exercise is designed to teach deep 
muscle relaxation and will. take 20-30 minutes to do 
properly. You may experience some tingling, a sense 
of floating or sinking, a "loss" of a part of your 
body, or a sense of watching yourself at a distance. 
These ""are normal and typical experiences and are part 
of the effects of deep relaxation. This exercise can 
be done lying down with a pillow under the head and/ 
or knees or sitting in a comfortable chair. 

Settle back as comfortably as you can.^ Gently ^ 
close your eyes and pay close attentionto 
your breathing (see previous exercise)'. Notice 
how it 'begins to' slow down and becomes deeper 
smoother and more regular . First, direct your 
attention to yovr le ft hand ... clench yourleft 
fist and stud* jion in the h avid and f o rea rm . 

Now let go.., ^e.. Che hand and arm relax* Note 
the difference between the tension and the r.e-' 
laxation. (10 second pause) Once again, clench 



/ 
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your left -hand noticing the tensions in the 
hand and forearm. Study those tens ions . 
and now let go. Note the difference'- once 
aga^in between tension and relaxation. (10 
second pause) REPEAT TWICE EACH WITH RIGHT 
HAND AND THEN BOTH HANDS AND RO^EARMS . 

Enjoy the contrast between the tension and 
the relaxation. Note the looseness begin- 
ning to develop. See if you can keep let- 
ting go a little bit further each time you 
relax a muscle. Now c lench b o th y our hands 
into fists and bring them toward your 
shoulder to lighten your biceps muscles... 
feel the' tensiXn and study it very closely 
... and now rel\x. Let your arms drop and ^ 
once again notice the difference the ten- 
sion that was in your biceps and the rela-- 
tive relaxation you' now feel. (10 second 
pause) (repeat for the biceps). 

■ . Repeat the alternat^ng tension. and relaxation 
twice for each of the foliowing muscle groups. Study 
the tension. for each muscTe g r oup an d no t i ce^ and en- 
joy the contrasting f ee 1 inV of r e 1 axa t i on as you let 
go of the 'tension. Notice rf you tense only the in- 
dividual muscle group while keeping the rest of. the 
body relaxed. After every 2-3\muscle groups, return 
to checking y ou r b re a th i ng pattern. 
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Muscle 'Group 
sh oulders 



forehead 
forehead 
eyes 

nose & cheeks 

J aws 

jaws; 

tongue 

lips 
ne ck 

neck 



Tensing Instructions 
bring the shoulders 
upward toward the ears 

wrinkling forehead and 
lifting eyebrows upward 

frowning and lowering 
eyebrows downward 

close eyes tight ly 

wrinkle your nose 

t Igh t en j aws 

stretch, lower jaw down- 
ward , 

press tongue against roof 
of mouth 



Tension Location 
shoulders and lower 
part of > the neck . ... 

entire forehead •. ^t^ - 



lover forehead, 
between the eyes 

eyell:ds 

i ■ , , 

, nose & cheeks 
jaws 

b|ack of jaw 

/ ' ■ 

area in and around 
tongue 



press lips tightly together area around the mouth 



press head backward against 
the -chair '(floor, bed) 

bend head forward and press 
against . chest 



'bacH of neck and 
back of scalp 

f ront^ of neck and 
around "j aws" 



Muscle Group 
upper back 



chest 

s t oma ch 

St omach 
thighs 



calf 

Right only 
Left only 
Both 

lower front legs 
Right only 
Left only 
Both 



Tensing Instructions 
arch back by raising 
s t o m ach and chest 

take deep breath and 
hold it (5 seconds) 

push abdominal muscles 
outward - 

pull stomach inward 

stretch both legs 
outward very hard 

hold l«g(s) straight out; 
point toes outward andi down 



holdleg(s) straight out 
and point toes toward your 
head 



Tension Location 
mainly upper back 

entire chest area 

entire abdomen 

entire abdomen 
thighs 

calf 

front of lower leg 'v.. 




Now review each of the individual muscle groups. 
As each muscle group is reviewed, notice any 
tension in those muscles. If there is, try 
to concentrate on those muscles and send mess- 
ages to them to relax, to loosen. Relax the 
muscles' in your feet, ankles and calves... 
shins, knees and thig.hs relax... buttocksand 
hips. . . loosen the muscles of your lower body 
... stomach, waist and lower back relax... 
upper back, chest and shoulders relax. . . relax 
your upper arms, forearms and hands, right to 
the tips of your fingers... let go of the 
tension in your throat and neck... face and 
jaw relax... let all the muscles of your body 
relax. Let go of all the tension. Now rest 
quietly with your eyes closed. Do nothing 
more than that. Just sit quietly with your 
eyes closed. (2 minutes) 



Now count backward from 5 to 1. When you 
.reach the count of 1, open your eyes, stretch 
your entire body, yawn, become wide awake. 

If this exercise is done in a group i^etting, be 
sure to ask p a r t i c ip an t: s ab ou t their experiences. 
Be^ sure to ask them what muscle groups were eas.iest 
and ^ost dif f Icult' to relax, and what it felt ^ike 
to let go of the tension. Most willexperience some 
degree of relaxation. Others- may have a concern 
about not being able to relax, or may experience more 
tension .than usual in such areas as. the neck;- and head 
It may help to have them move around and do some 
stretching exercises. It is not unusual to have 
many thoughts and ideas .pass through a person's mind 
during the ini t ial phases of relaxation training;" 
a ..few may express some concern about this. If nec- 
essary;, help to meet individually with the person for 
a few .minutes or seek consul tat ion i f necessary. By 
far the most common reaction is a positive one and 
participants, t.end to feel more refreshed and rested 
.within a short time after this experience. With 
practice and experience, a person can achieve deep 
muscle relaxation in a very f'ew minutes. Significant 
relaxation in a standing position can be achieved ijn 
a ma 1 1 e r of a f ew se c onds . . V 
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Verbal Phrase s. We are all familiar with the fact 
that the human organism is equipped with automatic 
regulating systems, mechanisms and principles; heart 
beat, breathing, body temperature, etc. It is possi- 
ble to use- ceiftain simple phrases to support or re- 
inforce the tendency of the organism to maintain 
homeostasis or balance among~ehe systems rather than 
let stress and anxiety upset them.* Cold hands can 
be warmed, heart rate lowered and breathing deepened. 
It was not until recently that the western world rec- 
ognized that much of the autonomic (automatic) nervous 
system could be altered by the person through a diff-i 
erent kind of psychological focusing than is normally 
experienced. FT IS_ IMPORTANT TO REALIZE THAT THIS 
IS NOT DONE BY FORCE OF WILL , BUT THROUGH THE USE OF 
VISUALIZATION AND IMAGINATION DURING RELAXATION . It 
is necessary to have a casual, detached attitude, 
what might be called a "creatively passive", or ex- 
pectant attitude, toward the change being attempted. . . 
Simply use the phrase or word, visualize and feel 
that it is happen^ing, and then simply "let it happen," 
so that we will' not i n te r f e r e . wi th the body's tend- 
ency to cooperate. 

It has been found helpful to try t o "vlsrual i z e 
clearly the part of the body that is to be influenced 
before using the phrase relating to it. In this way, 
a "contact" appears to be set up with that particular 
part of the body. This seems to be important in 
starting the ch'ain of psychological events that lead 
to the desired physiological changes. These changes 
essentially result from the psychophysiological prin- 
ciple which affirms that "every^ change in the physio-, 
logical state is. accompanied by an appropriate change 
in the mental-emotional state, conscious or unconsci- 
ous, which is then accompanied by a further change in 
the physiological-^tate, etc." This principle, when 
coupled with volition, makes possible greater mind- 
body cooperation and se 1 f -r egul a t i on . 

^Author's note: Much of the material in this section 
is adapted^.f rom Green, E.F.,^Green, A.N. & Walters, 
E.D. Outline of Verbal Procedures in Developing 
Control of Internal States in Autogenic Feedback 
Training . Topeka , Kansas : Men Inge r Founda tion 
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Concentrate on each phrase; in wha fever way seems 
most effective for you, repeating it verbally, or 
visualizing it as if you are hearing it spoken; main- 
tain a steady flow of the phrbses for the duration 
of thc^ exercise. The aim is to train certain mental 
processes to operate in 'Such a way that finally a 
very brief passive concentration on the phrase will 
accomplish the intended physiological change almost 
instantly. The use of words and plfrases also help 
get rid of distractions and help improve concentra- 
tion. 

The eyes should be gently closed and quiet. Re- 
lax the body, in the following manner, visualizing and 
feeling the relaxation of each part as you proceed. 
Repeal each phrase two or three times;. 

ill Relaxation Phrases : "I feel quite quiet... I am 
beginning to fdel quite .relaxed'... My feet feel 
heavy and relaxed^.. My ankles, my knees and ray 
hips feel heavy, relaxed, and comfortable... My 
solar plexus, a^n d the who le central portion of my 
bo'dy, feel relaxed and- cpnff o r t abl q .■ . . My neck, my 
Jaws, and my forehead feel relaxed. They feel 
comfortable and ^mooth..^ My whole body feels 
quiet,, heavy, comfortable and ^relaxed . " Continue 
visualizing an.d repeating the.-phrases silently 
for a minute pr two. Th^^ phrase "I am letting go 
of the tension" maybe add^d. 

Warmth Phrases : While you remain relaxed and 
quiet, with your eyes closed, visuaiize your 
hands and repeat each of the following phrases. 
Concentrate in a passive way , visualize the event, 
and then just let it happen. "I am'^quiet and re- 
laxed... My arms and hands are hea\j^y and warm.i. 
I feel quite quiet;. .. My whole body is relaxed 
and my hands arewarm, relaxed and/warm,, .My 
„ hands are warm... Warmth is flowing into my hands, 
they are warm... warm." Continue visualizing and 
' repeating the warmth phrases silen/tly for a. min'ute 
o r t w o . 



#3 Reverie Phrases : .While you, remaiii relaxed and 
■ quiet, with your eyes closed, repdat the following 
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phraaes. Slmplv let.anfiy distracting thoughts pass 
through anA out of your mind. Again, concentrate^ 
In a passive wivy visualize the event, and ' 'len 
Just let -It happen. "My^^hole bodv foels quiet, 
' comfortable, and relaxed,.. My mi quiet... 
I withdraw my thoughts from, the s mdin^s and 

I feel serene and st'ill... My tho u tis ^ ar e turn- 
ed inward and I am at ease... Deep^^wl thin, my mind 
I can visualize and experience my self as relaxed, 
comfortab^ rnd still... I am alert, but in an 
easy, q » nwa r d- t u ^ned way... My mind is calm 

and qui ■ feel an inward quietness." Cont- 

inue us ^ : phrases for a few minutes allowing 

your atLt.ix.n, your thoughts, to remain turned 
inward . - 

//A Activation Phrases ; The session iQ now concluded 
and tho whole body is reactivated with a stretch 
and deep breath and tHve phrases: "I feel life 
nvid energy flowing through my legs, hips,' solar 
^ plexus, chest, arms and hands, neck, h^ead, and 
' face... The energy makes me feel light and alive. 

//5 Competition Phrases : Immediately before perform- 
ing, take a deep breath and stretch the entire, 
body. Pay close attention to a deep, smooth and 
regular breathing pattern and repeat tjid follow 
" ing phrases: "I feel the , energy f lowitt^^ th rough 
my body: I'feel energy flowing .through ^my legs » 
and hips, solar p'lexus and chest, my arms and ^ 
^ hands, neck, heaci and face. I feel very light, 
^■j alive and alert. I feel my body growing very 
^ tall, relaxed and confident^" This may be done 
in fa few seconds as skill is developed. 
^ ' . . . ' . 

Visualization and Imagery . Various formsjof visual- 
ization and imaging provide an impor tant -[^ar t of Uvf 
fine-tuning process. The eyes are gently closed and 
quiet. The body is as relaxed as possible^ Visual 
pictures\of events or scenes are brought i^nto focus 
as seen through the mind's eye. These scenes are 
experienced as fully as possible. It is again nec- 
essary to have a relawed, casual and de t ached at ti- 
tude... what might be called ''creatively passive.-^ ^ 
Simply bring the picture into your mind, .teel that 
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It la really happening and ""lot It' happen . If 
distracting t h ough t a , c dme to mind , ..slinp ly let them 
pass through and out of your mind , . T^^Tre t them go and 
r^turnto the scene of your focus. 

III. general Relaxation ; (This exercise is designed 
to reduce musc'le and body tenfJlon and create a 
state of psychological relaxat-ton. It is a^so 
helpful before going to sleep.) Bring to mind a^ 
very pleasant and relaxisrig scene...* something you" j 
th'o roughly enjoy. It may he a mountain or ocean / 
^, scene, a favorite activity, something di'stinctly 
pleasurable and relaxing for you. ' \Jhe scene may 
change, but always'' to something pleasant and re- 
laxing. Notice how relaxed and at ease you feel,, 
with a sense of calm- and serenity. You feel very 
relaxed and at peace .with yourself. If a dis- 
-tracting thought comes to mind, simply let 1 tl go 
' - and return to yisualiz^ing something pleasant. 
^ . Notice any colors, l?reeze*s, texture or 'ma-t e r ials 
. around you and experi.ence ev^erything to the full- 
es t . ' 

It 2 B o d y W a r m t ji : (This exercise is to deve lop body 
warmth in a cold atmosphere, or when, feeling anxi- 
oufe) . ELring to mind something very 'varm and 
pleasant. It may be a f i r ep 1 aca., ^-b eing around 
^ood friends, a sunny and warm place, a sauna. 
The scene may change but always to sometjiing , 
warm an d pleasant. Experience the sensation of- - 
warmth, letting it spread out to ^y our. arms and 
legs, hands and feet. Feel very warm and-plea- 
sant, relaxed and serene. YxLiw:*^ n 1 1 r e body feels 
warm and r^»laxed. Simply let any distracting 
thoughts ^pass through your mind and return to 
experi" ^e n sense of warmth, ease and comfort. 
. Notice r\ow:relaxed and warm you feel. Notice any 
colors around you and experience eve r-y thing in 
the scene to ^the fullest*. 

112 Muscle Re laxation ; (This can be achieved through 
general relaxation Imagery , described' above , or 
.by visualizing *the various muscle groups as you 
".go through the t ens i on- re.l a?ca.^ loTi exercise d*es-^ 
crlbed earlier). ,' ' — ^ 
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MJnt al Ku huarHal. (SuLn^n (L97:i) clovoiopad the 
TTSlTo-motor TuTTui'vlor rehaarsa l. (VMIiR) f orm ^of 
vlaua L Lzat loii to IncrcaHu motor performance/ 

' ThLM technlquu can be used to mentally practice 
a slngio figure, a complex routine or to cforrect 
consistent mistakoH. ft is important to experi- 
ence actually doLnj* the' movement an much as possi- 
ble while in a muscularly r e i axe d s t a t e . There 
is a tendency to mentally rehearse a perforfnance 
as if seeing oneself at a distance or on film. 
The more the person is able to actu'ally experi-^ 
ence carrying out the behavior, the greater the 
value of the rehearsal. It can be done in. slow 

•^motion, especially for learning a new skill or 
. correcting mistakes , or at normal speed). 

0 Begin by getting as relaxed as possible with your 

^ eyes gently closed. Pay attention to deep, smootl 
and regular breathing and ask each mui^cle group ii 
your body to relax. As you get ready to mentally 
rehearse a specific movement, notice a very slight 
surface tension on va r i o us, . p a r t s of your body. 
Instead of feeling very heavy, you begin to f^^^^^ 
relaxed and alert. Since you are "in the water," 
notice the water temperature , the size of the 

^pbol, lane markers, pool sides and try to sense 
^as much as possible actually being in the water. 

^ Now very slowly and carefully go through a figure 
(e.g., ballet leg) and sense every single move 
your body makes as you go through and complete 

'. each movement. ^-Notice what muscles you are usin^ 
h^w you are using them and the flow of muscle ac- 
\ivity as you go from one movement to the next. 
' ; -Notice how you are using the water to help you, 
how you are ^us'ing your sculling technique to 
achieve heigtit and control of the figure. Notice 
whether you" 'are moving through the water or- stay- 
ing in one spot. Pay., very close attention to 
-ev^ry detail and move within your performance. 

The' next rehear.^al is .done at normal speed. When 
mentally rehearsing a rout.ine, the swlmme r' should 
also try /^'"hear" the music. It is important to 
experience the location of, and distance from, every 
other swimmer in the water fo-r duet and team routiiVfe'f] 
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Ah Hoon nu nn tn'ror I.m noticed di'jrlny* mental rehearaai, 
ImmediaLely ^o hack, correct Lt and f^o on to complete^ 
1 1\ c' tt e r i e H of m o V e m e n t H . L f the error I h not I in m e d 1 - 
' a t G 1 y corrected, try t h e ' e n t L r e h e c| u o n c e n «) i u . W i\ e n 
the problem becomoH repeated, develop the proper tech- 
n 1 q u e In the water before returning to mental rehear- 
sal. ' ■ 

Qui- Confidence ; (This is similar to the 

VMBR described above. The swimmcrimages herself 
swimming an ideal performance with confidence). 
Go through your entire performance from the time 
you walk on deck -to the finish of the routine. 
Pay attention to a feeling of relaxed confidence, 
a sense of lightness and free flowing energy." 
Notice your reactions to the audience, swimmers, 
officials and other around you. Qui ck ly~ s can 
your body for any tension, release. it and return 
to the mental rehearsal. Notice any^th ing ^ha t ^ 
tends to distract you and continue to rel e^^s e a n y 
tensionthatdevelops. \ 

Biofeedback . Biofeedback monitoring may be used to 
objectively measirVe certain internal psy chophy g i o log- ' 
ical functions ass oc i a t e d w^ t h stress and anxiety 
(Brown, 1977). Biofeedback instruments may range 
from the simple bathroom scale to highly sophisticated 
electroencephalography whi'ch measures brain waves. 
In o'ther words, these instruments extend all the way 
from the very common- and praoiical- to those requiring 
sophisticated technology and knowledge. The more 
specialized techniques need to be used and applied 
undervery close supervision until the participants 
become adept in monitoring and regulating their own 
internal ' responses . Our fine-tuning model monitors 
iHuscle activity through electromyograph (EMG) read- 
ings and the extent of peripheral bloo4 flow to the 
extremities by measuring jfinger temperature (Thermal). 
Thre.s two systems are seen as important 'measures of. 
physiological components of stress. The underlying 
principle is that a more relaxed autonomic response 
allows greater blood flow to the ejctremities and that 
the level of inhibiting muscle tension can become much 
less. I As t rumen t a t ion. assists in the demonstration 
that mat c i^e nnd blood flow responses (the autonomic 
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nervouH nyHtum) iwv. amunab lo to Lncl Iv Idual contro I , 
Thu nthlutu ClCHt becomejB HunHltlvo tc. bocllly reHpon- 
HCH nnd then, aftur Lnitial expoBure under Bupervl- 
aion, contLnucH to monitor herself by using simple 
monitoring devlcus like th>e hand-held thermometer. 
Thjjre la often n need to check back with an expert 
for maximum utilization. In virtually all instances 
KMC readings are lowered when desired, and in most 
cases hand temperature is readily raised or at. least 
prevented from dropping in tense situations. If you 
have interest in this facet of fine-tuning, please 
contact a local psychologist or university for re- 
aourcesinyourarea. 

P UTTING IT ALL TOGETHER 

It is important that athletes participating in 
a psychological "fine-tuning" program commit themsel- 
ves to a specific and consistent practice schedule 
with periodic and timely review of the procedures 
used. The learning process involved requir'es practice 
and positive reinforcement. It must be individualized 
and ultimately established as an integral part of the 
athlete's own training program. Once the procedures 
most* fixrlpful to the individual are learned and become 
almost' automatic, the less time is needed to make them 
work under competitive conditions. The cpmpetition 
stress inventory can be used to identify /the times 
when the athlete must be able to apply these self- 
regulation t'echniques most e i;f c t i vely . The attached 
format for developing a personal practice schedule . 
offers several' op t ions and variations in the frequ- 
ency and .time spent -on each activity. 

CONCLU SIONS 

Most athletes find that they. can quite easily 
learn the procedures and are able to make thera a ^ 
part of their training program . Coaches generally 
are impressed with the potential of the techniques, 
bpth in actual jprac.tice and in athlete performance 
levels, and have, shared a number of instances of^ in- 
creased performance in terms of anecdotal reports. 
Those athletes who are cble to adopt the psychological 
procedures readily and in a cons is t.ent manner obtain 
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thu buHl pv V r o rmaiuu) rcHultH. Thuru Lh a clear shift 
In focuH to thn lur. IumLou of Internal fuudh^ck and a 
new HonHltlvLt.y to Internal functionlnji wltliLn thu 
pay chopUy H 1 o I oj^ i ca 1 area. Motivational luvela are 
raiHud and oxpuctationa of 9Clf are clarified and* 
better underHtood. One direct benefit that has been 
clearly manlfeiiced Ih that sleep patterns are decided 
ly Improved the night immediately before competition. 
In addition, the objective data gathered from biofeed 
backmonitoring for the various groups of athletes 
show a decrease in e lec t romyogr aphic levels on mus- 
cle c ens ion and an increase in hand temperature for 
peripheral blood flow in nearly all cases. 

The mode.] presented here is not without some 
limitations, however. Sporadic application by some 
athletes will give* only limited results. Others may 
experience difficulty in t rans f erring the techniques 
to actual competitive conditipns. Ambivalence over 
one's ability and the desire to win may get in the 
way- and limit p c r f o rma.n ce . Sometimes the iri'eaning of 
.self-phrases varies from person to person and, there- 
fore, the same stimulus words may not always work 
well for everyone. They often need to be individ- 
ualized, - 

After considerable use, the f ine - t uni ng . mode 1 
pearls to have far more positive benefits than the 
few limitations pointed out above. The psychophysio- 
logical effects result in muchgreater internal mo- 
tivation and control that then produce important per- 
formance differences for athletes who are relatively 
siiTiilar in basic capability. There is also an 
accompanying development of positive self-esteem in 
the psychological realm. Coaches who have partici- 
pated with their athletes often indicated a' desire 
for further training. It is anticipated that fine- 
tuning will continue to have an impact inr the devel- 
opment of athletes as they prepare themselves for 
■competitionin the future. 
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nstructiouH:. Thla inventory is tlesignud to be uiJcd following a visual imagery exercise where you have been asked to 
imuKtne yourself In a past or futtirc competition. During the exercise you may have noticed particular times that you 
felt anxious or more Htrossed than yoti wanted. To help you more cieHrly Identify these times, please circle the 
number that beat reprasents the amotint of stress you felt during the times listed at the top of each column. Do not 
fill in the columns that you do not need. The last column is blank so that you may list any other time durine the 
competition that bothered you. 

ij- extremely relaxed 5 « a relaxed and good- performance 

2|» very low stress, very relaxed 6 « a peak or super performance 

? - m^st daily activities with little stress 7 « somewhat tight and nervous 

'4"«« 3od stress, such as workouts and school 8 - very nervous, tense 

• £RIC 9 « feel like falling apart 

uj i M i j i i^Mj,i i j . 10 =* ill» immobilized, can't do anything 

■ ■ / ' 1 O ^ • 
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Mow do yon typically uwjct to too mv h utrtuiH and imxloty? 

1 
I 



JL J 



Tiu iMMhil I 1 1 ii.il M (ilrMcrlluO I 



il'.*y jI'i y'Vi, I'/'.^il j!.fij!/,>.M'^'. 



awarilH preHoi\tatlon (tloBcriba) i 



ERIC 



l4:n^tnHAt, IMIAinM'K I'iMmHAM 



TtUiUH M>ii»n'|M\ni iiMV 1h' iliUll' V/hl 1m Ml t t IllM "V lvl»m "iMWll, Villi IIMV wImIi hi I'HfhMlM' IW»l 

or IlI'M-u hM imil M llU'i oKtil i'hh'i I hnn'm (Hllv I luitu' tnrili'U M HH*! I Into l uiiiinll IIIPllI ti lll<U 

ynii liui'ii'l I" lUMiiliH Mh .i, runMluiPiu Ii.imIm wHIihmi- I nuu'l iT I iiu w II li nrlinr .irMuhhiM, 

I , MliMCiJ. Hlil.ANArmN 

>*i) inliMil I wh'ii ii ilfiv 
nVPiV nlliiM' il»IV 

nl hi'T , - , . , ..... V 

.\ ■ NKI.AXAriUN WITH MlflUM.K SHAN 

Kviui rlMfMiil, «niliil ntU'ul lvn MiUniilt', f|uli'Mv t'lim'k ojii'h muMuh" moui> I'or <iuy 
liMinliMi, (Mill I'tilnriMu llial tmuilnn (lulonull iiuutrhi I'lhU-lOt ''VJ ' !".» 

I ■> mhuU i'ii , h A H 1 1 y i 

I uiluni (iM , uiK'ti till I ly 

i>l lu' r (ii . li. , H)_ jML^VL'**''- - • '-^ ' -'''U'.), . - • ' 

I, KKumridM (mut 112) WITH hUKATIIINd KXKUCl HK 

2 iiihniliMi nl rulMK^M hML/tv>kli tho brim" |iiit>h<li< rhurk; |»r»Nillu< tu anil (foul tuiviloiOi 
hriHithif nm (fuul rn hJat I on>x r^'KuhU'ly, ^mimilhly tkuiply wUli 

luliiKMi liin, Uiipoai r/r lulal t'l' 'i mluuV^Mi. !ilj\M( rU, 

') lulmKoM , 1 X ihji ly 

'» ml mil Vmi uniiu J> \ L 1 y 

u 1. 1 u' I' f.V* JL'/M'jl /V')' J ., . , . . , : . 

^1. UKb\XATION (uou 112) WITH MKI.K PHKASKS ^ 

J mlnntiui nt' ri'lax.if Inn wUli munrU' i'luu:k i\»lli»woil Ijy 5 moro inLnut'ui of 
phriiMuM! my .iniin .ir*' hoiivy (wai'in) , U'^f' 'U'c honvy (warm), my body Im <mlut, 
I Mill "lutLtiiK Ko," I IiujI puaci^ fill , I'nim Mini rulaxoOi 

10 inhmlnH , Lwl i:tj da 11 y ' 

10 mlnul;t!M, oiico dally ' ^ 

Hlhm' ' 



UKI.AXiVfLDN (!UH> 112) WITH V I SUAI, I/AT ION 01'' St*MKTIllNCl IM.KASANT 

2 mlimtt'H of rulaxatl(»n wUh moHclo cluit'k, vIhouUzu Humothln^ p I u a mi at. 

' V-'lO miautua, ft or '\ k ilaLly 

1-10 mlatituu, out' dally 
^ ' i)t: hii V l!Hiij>JiV.iii;»Jj\U. to H lo up) _ , 



f». UI-:1j\X/V^0M (th'u if2) WITH MKNTAL WlllKAKSAL 

2 mUnittj'' -}( rclaxatiam with mueicle chuck; vury nlowly muntally rehearao aomu 
MjHH!lf_Lt'. activity i)r fjklll; nitmtaUy rehuarao at .ouar •'aurimir' apatul. Strotch . 
j X at practlcis apec.lClc activity j 
2 X at homu, before practice ' 

other 



IT IS rMPOKTANT TO: 

1. Strotch and yawn after each exerclae. 

2. Try to keep oat intrusive or dlstractlns thoughts or ImaKoa. When this happeati, 
a Imply let them paaa through your mind and focus on breathing until you are able 
to return to the exercise. j 

3. Review your practice program at leaat every month and make any needed changes. 
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PSYCIIOLOii ICAl. ASI>I'U:TH OV I'MJTI'l WOMKN ATHU^TMI 
liYNCIIUDN ! /Ml) SWTMMRHH fHlhHKT DATA 

Inrry May, IMiU; Trnoy Vuuch, MA; 
IUmiUu' DalUiy, aiul (luorK^^ l'\irmaa, Ml) 
H a luu) I o t' M u d I o a I 9 i\ i, q n (? ti m , 
lln I vu r H 1 1; y o f Nt-vada , Wowo 



I' roiioniiul It I'Iki Auaual Amuricnn 
Ortlu/pocllc Sv'cluty I'oc SportH MotlLclnu, 
h a n I'' r a n c I a (u > , ( : a I I f o r n I a , a b r u a r y , 19 7 9 



DiMiio rapli I CH of SampLu: 
M ( Numbu r ) « 6 3 

Age: X (averaRu) « 15.37 ycara 
Kango « 12-20 ycara 

Years of Competition: x ^ ^1.98 years 

Years of 1' raining: x = 5.12 years 

Duration of Menstrual Cycle; x = 5.65 days 
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K r I IM' i 0 P WW MM I V[\i\ {. I nil 

miiUH I ru^i t I on 1 I nw 

K r r o n I n r i ra 1 n I \]\\ on 
r V I' I o U w Vi\ I I on 

r (' c |: of t: r n | n I n o n 
J:^J |) ro '"inouMt rnd I t onn I on 

, I f oc I I) r mo OM I iMia c Ion 

on po r foriiianoo 

Krruol. (if iralnlnK on 
(In I I \\\\ l>t' n ,1 V I 0 r ^ 

I'l r r t» V. t of L r a 1 n i n ^ o n 
' . f 0 III I n t n 1 1 y 

M f C o c t of u r a L n I n R o a 
moHH I run I, cramp Inj^ 

ERIC 



J''H.!iQ"l'N''V AND I'HHCENTAfil'. 
N__. IJiPjjtUiJii Ibi"' ri'.itij' .Nn..Jiluuli-& 

Ml 0 io(i'),g;u /ttMii;!.l:i) 

^1 0 (tdl.ti;*;) /iS(nH.2K) 

'Wi ')(u«.7s;) 7(ir^) ')H(70.:ix) 

55 0 l<'t(25. ')'^) /(K?/! . ^;^;) 

f.l ' 5(H.H.) 2/((39. -■)'/) :iU(52.5%) 

(.2 ' 2(3.2;?,) 10(16.17,) r)0(B0,6X) 

■ J 

36 5(13.9%) 11(30.6%) 20(55.6%) 
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^ ' I I tMli' I own t (Im 
I r a i w I luu 



N 

iSui i I I VM - 

No^\n t I VM - 



hi) 



I H 0 t luu iiM t nhi ( I »M) on a I li I o i I 



MnkoM "iiiuoil v'* 
Tcnn I on / I r r 1 1 a I i 



M{)0(l 



l « . M(»Mt r^'poi i rhanju' In training dnrinf^ miHi- 
M t r not 1 1> '» . 

2* MoHt rojuuM tioinin^» hati I 1 1 1. I o cffoct on mun*^ 

Mtrnal ' iln la t 1 on , pro-monHC rtia 1. to anion, oUc 

) . Mom t r |) o t I 1 ( 0 )i a n o o r a n 1 I ^\\\t \^ o a L t: t v o 

0 f 0 1 ' , a . do t! To as c; ) of me jia t rna I t: ramp In^ 

rrom t r . n ta^. 
h . MV) 5! t I p o I' t ni I' n m t r v\ a I c y t\ I o d o o i\ not I n f I n o n r o 

p L» r r o r lu a a e e . 

') * Most rt^port no change in dating, beluivlor a a a 
re HU 1 1 of their training. However, a si gn^^^ i - 
cant number did report a decrease in dating 
while training. Most felt this was due to lack 
of t i m e r a t h e r than an issue of femininity. 

6. Most repo r t • t ra in tng did not effect their femin- 
inity. 

7. Most felt their training did not rausc the devel- 
opmont of masculine looking muscles. 

8. If "masculine looking** muscles did develop, most 
iTe r tT^TTcvt- - concerned and felt positive about their 



1 8 2 



9. 



muscle conditioning. 
Most exper^ienced some 
tion at times. 



mood Change with menstrua- 



General conclusions of the overall study of women 
athletes at the Squaw Valle^^ Olympic Training Center 
showed that synchronized swimmers were similar in 
that: 

1. Female athletes are feeling more socially 
accepted as women (who ^e_ feminine) and 
athletic. 

2. Athletic competition can be a positive 
experience in a woman's developmental 
process . 
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ANATOMY GLOSSARY 



ABDUCT ION - Movement away from the middle line- 

ADDUCTION - Movement of the limb toward the central 
axis of the body, or beyond it. 

ANTERIOR The front of body or body part. 

BURSA - A closed sac lined with a synovial -like mem- 
brane and containing fluid. Bursae are found 
or formed in areas subject to friction. 

CAPSULE - A membranous structure enveloping an organ, 
a joint or other part. 

CLAVICLE - Collar bone. 

DORS IFLEXION - Ankle movement bringing the toe toward 

the sh in . . 
EVERS ION - Turning the sole of the foot outward. 
EXTENS ION - Straightening at a joint or increasing 

the angle between two bones. 
FEMUR - Thigh bone. 

FIBULA - Small bone in lower leg. 

FLEXION - Bending of a joint or decreasing the angle 

between two bones. 
HUMERUS - Upper arm bone. 

INVERSION - Turning the sole of the foot inward. 
LATERAL - Avjay ^.rom the midline of the body;^ toward 
t h e s i d e s . 

LIGAMENT ^ r A band of fibrous tissue connecting two 

or more bones . 
MEDIAL - Toward the midline of the body. 
MENISCUS - Gristle-like padding on or between bones 

at the joints (cartilage). 
PATELLA - Knee cap. 

PLANTARFLEXION - Ankle movement pointing the toe 
d ownwa r d . 

POSTERIOR - The back of body or body part. 
PRONATION - Turning the palm downward. 
SCAPULA - Shoulder blade. ' 
SUPINATION - Turning the palm upward. 

SYNOVIAL FLUID - A clear fluid the function of which , 
isto serve as a lubricant in a joint, tendon 
or bursa. 

TENDON - A band of dense, tough tissue forming the 
termination of a muscle and attaching the 
muscle to a bone. 

TIBIA - Large bone of lower leg. 
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APPENDIX A 



•USEFUL SHOULDER & KNEE ANATOMY 



Linda WT'^aniel, BS, LPT, CAT 



UPPER EXTREMITY ANATOMY 



Shoulder Anatomy 



The shou 
the clavicle 
articulates 
fossa of the 
the clavicle 
j oin t s are : 
cular, the s 
(Fig. 2) 




Ider girdle is composed of two boi^.i' ?: 
and the scapula, (Tig, 1) The humerus 

with the shoulder girdle at the glenoid 
scapula. Four joints are formed when 

, srr^pula and humerus articulate. These 
the coracoclavicular, the acromioclavi- 

ternoclavicular and the gleno humeral . 

— Clavicle Clavicle > 

Acromioclavicular Spine of 
articulation scapula 

Coracoid Head of ^ 
process humerus 

Head of Glenoid fossa 
humerus 

Scapula Scapula 



Humerus Humerus 




Anterior aspect 



Posterior aspect 



Fig. 1 Bonev Anatomy of the Shoulder 



Clavicle 

Coracoaclavicular ligament 

A 1 t ' i , A J^^W'"^^'^^.^-^:^^^^^ / sterna clavicular 
A cromfoclavicular hgament 7^^5^5&^?^^-Cr / articulation 

Coracoacromial ligament 
Subacromial bursa 
Capsular ligament 




Fig. 2 Ligaments and Articulations of the Shoulder 



Of the above articulations the glenohumeral joint 
is frequently injured whil-e swimining . The remaining 
three articulations may be ifljured while swimming but 
much less frequently. Most injuries to those., art icu- 
lations occur during contact sports activities. 

c 

The glenohumeral joint (Fig. 1) is a ball and 
socket joint wherein the head of the humerus fits in- 
to the glenoid fossa of the scapula. The glenoid 
fossa is shallow and is deepened by a fibrocartila- 
ginous rim. Surrounding the joint is an articulating 
capsule which helps hold the head of the humerus in 
the glenoid fossa. Glenohumeral ligaments also cross 
the joint to aid ir. stability. 

Though the shoulder has numberous ligaments, the 
shoulder has a great freedom of movement. This can 
be attributed to many things, one of which is the 
shallow glenoid fossa. This shallowness allows the 
head of the humerus to move freely and permits a . 
great range of motion at the shoulder. 

Several bursae are located around the shoulder 
joint. Bursae are small sacs of fluid. Bursae are 
designed to decref'ase friction. The most common in- 
jured bursa in the shoulder is the subacromial (sub- 
deltoid). (Fig. 2) Bursitis may occur in the 



X Vj* 



shoulder often due to overuse. 

The muscles are the site for most shoulder injur- 
ies in swimmers. This can be attributed to the great 
amounts of work and forces applied to the shoulder 
while sculling. The muscles stabilize the shoulder 
and compensate for the weakness seen in the bony and 
ligamentous arrangement . Common muscle injuries in- 
clude muscle strains and tendinitis. Therefore, it 
is important to understand the basic muscle arrange- 
ment and muscle functions of the shoulder. 

The muscle can be grouped in to superficial and 
deep muscles. The superficial muscles include the 
pectoralis major, deltoid, teres major, and latissi- 
mus dor si. (Fig. 3) 




Anterior deltoid Middle deltoid 



Pecforalis major 



Trapezius Trapezius 



Biceps Triceps 



intraspinatus — 
Teres minor — — 
Teres major- — 



Latissimus 
dorsi 



Posterior deltoid- 




Anterior aspect 



Posterior aspect 



ng.3 Superficial Muscles of the Shoulder 



\ 



187 



The supraspinatus , infraspinatus, teres minor and 
subscapularis compose the deep group. (Fig. 4) These 
four muscles are often grouped together as the rotat- 
or cuff muscles. They are frequently strained due to 
the extreme rotation and forces applied to the shoul- 
der. 

LOWER EXTREMITY ANATOMY 



Knee Anatomy 

'The knee is often injured. in synchronized swimm- . 
ing due to the stresses applied to it during the egg- 
beater kick . Jhis kick can traumatize the knee unless 
the knee" is strong and proper technique is used. 




Anterior aspect Posterior aspect 

Fig. 4 Deep Muscles of the Shoulder 
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The knee joint is a hinge joint capable of flexion 
and extension. Full range of motion includes full 
extension (0 ) and greater than 90 flexion. Minimal 
amounts of rotation is noted in the knee. 



The joint is formed by the distal end of the femur 
articulating with the. proximal end of the tibia. 
(Fig. 6) The patella (knee cap) sits anterior to this 
articulation. The kn e e cap is 1 o c a ted w i t h in^tlfe ; "~ 
quadriceps tendon and patellar ligament . The knee 
cap functions to protect the knee anteriorly and works 
to increase leverage to the knee during extension. 
The bony arrangement of the knee joint is very weak. 
Muscles and ligaments stabilize the knee and compen- 
sate for its bony weaknesses. 

Medially and laterally the knee is sup pot ted by 
collateral ligaments. The medial (tibial) collateral 
ligament attaches to the medial femur and medial ti- 
bia. (Fig. 6) It is a long, wide band of ligament 
which supports the medial aspect of the knee. The 
medial collateral ligament, is "often sprained while 
kicking in synchronized sw^-limitig. The medial collat'- 
eral ligament has a'a att^*t:>:?r,^):it to the medial, tn^ftia'^ 
cus which cpnnisocs the twO j= true tares. Often when aft 




Anterior aspect 



— Afet^/b/ CoUarerci 
figam^nt 



^^Potelfor ligament 



tateral Coffatef&l 
figarhent 



Patella 



femur 



Fibula 



Tibia 



Postierior cruciate 
ligament 



Lateral meniscus 
Medial collateral-^ 
Lateral collaterci* 
fibula — ^ 



Tibia 



Medial meniscus --l 



Anf^fhr cruciate 
iigammt 




Posterior aspect 



Fig. 6 Bones and Ligaments of the Knee 
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athlete injures the medial collateral ligament she 
damages the medial meniscus because of the connection 
between the two. The lateral (fibular) collateral 

ligament attaches to the lateral femur and to the 

lateral p££Xj.maJL_e_n d__o.L- th e -f-i-b u 1 a— an d 't i b i"a~: " CF i g - 
"6") F'ewerTn j ur ies are noted to the lateral collateral 
1 i gamen t . 



There is a small amount of normal gliding anter- 
iorly and posteriorly noted by the femur on Lo the 
tibia. The cruciate ligaments are designed to pre- 
vent excessive anterior and posterior gliding. The 
anterior cruciate ligament prevents posterior gliding 
of the femur on the tibia. The anterior cruciate 
ligament proceeds superiorly and posteriorly from its 
anterior medial tibial attachment' to attach to the 
medial aspect of the lateral femoral condyle and the 
posterior cruciate arises from the back of the tibia 
and extends forward, upward, and inward to attach to 
the medial femoral condyle.* The two ligaments form 
and X as they cross to attach to the bones. (Fig. 6) 

The menisci are two oval f ib r o car t i lages that 
attach to the superioraspect of the tibia. (Fig. 6) 
There is a medial and a lateral menisci in each knee. 
They are located between the femur and tibia. They 
function to deepen the tibia superiorly and to abr.orb 
forces applied through the tibia and femur. 

The knee joint is enclosed by a fibrous capsule. 
The capsule is lined with a synovial membrane which 
secretes synovial fluid. The synovial fluid lubri- 
cates the internal structures of the knee joint to 
enhance smooth movement. There are, more than 18 
bursae within the knee joint designed to decrease 
friction. Bursitis of the knee is not common in syn- 
chronized swimmers. 

Extra protection and support is given to the knee 
by the muscles surrounding it. (Fig. 7) The anter- 
ior muscles are called the quadriceps muscle group. 
The four wuscles in the quadriceps group are the 
rectus femoris, vastus la t e r a lis , vas t us medialis, 

*Caillet, Rene, MD , Knee Pain and Disability 
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and vastus intermedialis . The quadriceps caus« knee 
exter^sion. Three posterior muscles are grouped to- 
gether as the hamstrings. They are the biceps femoris, 
semimembranosis, semitendinosis. The ham string muscle 
group causes knee flexion. 




Rectus femoris Adductor magnus 
Vastus lateralis Semitendinosus 
Vastus medialis Gracilis- 



Semimembranosus — 



Tendon of Biceps femoris 

rectus femoris 

Patellar ligament Gastrocnemius 



t^nterior aspect 




Posterior aspect 



Fig. 7 Muscles of the Knee 
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Extension 
of shoulder 

Extension 
of elbow 



Extension 
of left hip 

Extension 
of knee 



Plantar flexion 
of foot 



FIG. 9 PRIME MOVERS* 



UPPER EXTREMITY 
Shoulder 

FLEXION - Anterior deltoid, Coracobrachialis 
EXTENSION ^^ -^ deltoid , Latissimus dorsi, ' 

Tere major, 
ABDUCTION - Middle deltoid. Sup ra sp ina t us 
ADDUCTION - Peotoralis major, Latissimus dorsi 
INTERNAL ROTATION - S ub s cap ula r is , Pectoralis major, 

Latissimus dorsi. Teres major 
EXTERNAL ROTATION - Infraspinatus, Teres minor 

Elbow 



FLEXION - Brachialis, Biceps 

EXTENSION - Triceps 

SUPINATION - Biceps, Supinator 

PRONATION - Pronator teres. Pronator quadratus 
Wrist 



FLEXION - Flexor carpi radialis. Flexor carpi ulnari 
EXTENSION - Extensor carpi radialis longus. Extensor 

carpi radialis brevis. Extensor carpi 

ulnari s 



^Adapted from Hoppenfeld, Stanley. Physical Exam- 
ination of the Spine and Extremities . New York , 
Appleton - Century - Crofts, 1976. 

19 3 



LOWER EXTREMITY 



Hip 

FLEXION - Iliopsoas 
EXTENSION - Gluteus maxiinus 
ABDUCTION - Gluteus >Tnedius 
ADDUCTIT^N Adductor longus 

INTERNAL ROTATION - Gluteus medius. Gluteus minimus 
EXTERNAL ROTATION - Piriformis, Gemellus superior, 
^ Gemellus Inferior, Obturator internus. 

Obturator externus, Quadratus femoris 

rKnee ^ 



FLEXION - Semiraembranosis , Semitendinosis , Biceps 

femoris - ^ \ 

EXTENSION - Rectus f emoris ,\ Va s t us lateralis. Vastus 

intermedialis , Vastus medialis 



\ 
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Aquatics 

Publications 

from 
AAHPERD 



StROKES AND STROKES: AN INSTRUCTOR'S 
MANUAL FOR DEVELOPING SWIM PROGRAMS FOR 
STROKE VICTIMS 

In this hew AAHPERD publicatibn Jill Hftckathorn shares her 
personal experlerice and competence to demonstrate how 
swimming, water' exercises" and other .aquatic activities can 
contribute to rehabilitation, recreation andlitness programs for 
individuals who have suffered strokes. Filling a void in current 
prbfessional literature on the subject, this manual is designed to 
bo of practical assistance to individuals in many different dis-, 
ciplines — including physical education and adapted physical 
education, corrective therapy, recreatio.i and therapeutic rec- 
realion. physical therapy, occupaliorial therapy, rehabilitation, 
administration, nursing, medicine and ol course aquatics. 1980. 

SWIMNASTICS IS FUN 

Includes a discussion ot swimnastics th^Wy and recreational 
swimming and, describes specific swimnastics exercises 
(warm-up. shoulder, atadominal. waist, hip and leg. extremity, 
head and neck, and' breathing), as well as games, jcdntests. 
relays, and races. The activities are divided into beginning. 
Intermediate, and^dvanced levels and are marked if especially 
appropriate tor handicapped,«geriatric. or other special groups. 
1975. 

ACTION IN AQUATICS 

ProceedlnOs of the CNCA 18lh ^^iational Aquatic Conference in 
Phoenix, Ariz., with reports of five workgroup seminars and 
thirteen special Interest groups. Topics include aquatics for the 
handicapped, community swimming pools, programming, for 
pre-schoolers, synchronized swimming, kayaking, safety in 
camp aquatics, water polo, aquatics exercises, surfing, and 
lifesaving. 1974. 

NEW HORIZONS IN AQUATICS 

Proceedings of the 20th National Conference of the Council for 
National Cooperation in Aquatics. Topics covered Include pool 
desiOnstandards,{wlth emphasis on energy-saving techniques), 
aquatics for adults, scuba, life saving and accident manage- 
ment, underwater exercises, flotation devices, financial 
management of swimming pools, and swimming for the dis- 
abled and handicapped 1979. 

ADAPTING AQUATIC CIRCUIT TRAINING FOR 
SPECIAL POPULATIONS 1980 ..^ 



THE NE\lf SCIENCE OF SKIN AND SCUBA DIVING 
(CNCA) 

A standard reference and text for diving instruction , Incorporat- 
ing the latest developments In both teaching and technology. ,^ 
Contains chapters on physical and swimming ability require- ' . 
ments. (^ving skills. Equipment, first aid, medical and scientific. 
aspects of diving, environment and marine life. A project of the 
Council for National Cooperation in Aquatics. caMed^by Skin 
Diver Magazine "The ultimate in skin diving texls."% Rev. i 
Ed,. 1974. - 

PRACTICAL GUIDE FDR TEACHING THE MENTALLY., 
RETARDED TO SWIM 

Designed to help professionals and volunteers teach the men- i 
tally retarded to swim or to swim belter. Sections deal with the 
Instructional staff, volunteers and aid^s, preservice and In- 
service training, and community Involveiiient. and Include cre- 
ative approaches which have been used successfully In aquatics | 
programs. 1969. j 

INDEPENOENT SWIMMING FOR CHILDREN WITH I 
SEVERE PHYSICAL IMPAIRMENT 1979 

ADAPTIVE DEVICES FOR AQ?M7IC ACTIVITIES 1979 ; 

CHALLENGING OPPORTUNITIES FOR SPECIAL I 
. POPULATtOfIS IN AQUATIC, OUTDOOR. AND I 
WINTER ACTIVITIES 1976 

GIRLS & WOMEN'S SPORTS PUBLICATIONS: 

' AQUATIC TIP.S & TECHNIQUES ^ * 

COMPETITIVE SWIMMING & DIVING GUIDE i 
SYNCHRONIZED SWIMMING GUIDE 

SPORTS MEDICINE MEETS SYNCHRONIZED 
SWIMMING 

Deals with practical application of recent research studies In; 
synchronized swimming. Covers such topics as training meth« 
ods. orthopedic considerations, psycliologlcal conterns, eyei^ 
dse physiology, and biomechanlcat aspects of figures. 196Q. 

SAFETY IN AGUATIC ACTIVHTtES , 

Chapters are devoted to skin and scuba divinj, springboard 
diving; water polo, tower diving, small craft safety, water sWIhg 
and surfboarding. Also covered are design of aquatic fadHtkfe' 
and safety considerations In pool operation and administration^ 
1977. 
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For current prices and or^er Information, write 

AAI^PERD f^omdtion lilnit;, 1900 Association Dnwe, Reston. VA 22091 



If You're Involved In 
AQUATICS, THERAPEUTICS, OR RESEARCH 
you Should be a Member of the 
AMERICAN ALLIANCE FOR HEALTH, PHYSICAL EDUCATION, 
RECREATION AND DANCE 

V. 

In addition to other membership services, the Allian6e has special 
organizational structures with your particular interests in mind: 

AQUATIC COUNCIL 

The AAHPERD Aquatic Council is at the forefront of aquatic education. The goal of 
the council is to establish its phitosophy, policies, and standards in school,, com- 
munity, and college/university programs parallel to those offered by existing cer- 
tification agencies. 

Of paramount importance to the council is the implementation of many more 
AAHPERD courses in water safety and swimming; to further develop professional 
standards in aquatic leadership; to expand research that broadens the available 
body of knowledge and to promote cooperation with other aquatic agencies to 
exchange information. 

THERAPEUTICS COUNCIL 

Another council within the Association for Research Administration, Professional 
Councils and Societies (ARAPCS) is the Therapeutics Council. This important body 
has as its purpose to promote, stimulate, and encourage habilitative and rehabilita- 
tive programs through physical activity for special populations. The Council spon- 
sors activities designed to foster professional growth and to provide a unified base 
for cooperative interdisciplinary action in providing services for individuals with 
special needs. . 

/ 

RESEARCH CONSORTIUM 

V 

This structure is designed to serve as the research arm of the Alliance and co- 
ordinate its associations' research efforts. In addition to three annual publications of 
(Current research, the Research Consortium is involved in the development of the 
Encyclopedia df Physical Education, Fitness and Sports. Other projects include 
research developiwit, position statements and research reporting in a newsletter 
Offered to.,all Consortium members. 

For complete information on membership, write: AAHPERD, 1900 Association 
Drive, Reston, VA. 22091. Please specify if you would like more detailed information 
cm one or more of the mentioned councils. >^.«^ 



